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RECORDS OF RADIO AURORA AI SYOWA STATION, 
ANTARCTICA IN 1986 
Kiyoshi IGARASHI, Hideo MAENO and Akira SUZUKI 
(Radio Research Laboratory, Koganei-shi, Tokyo) 
1. Introduction 
Observation of ionospheric irregularities has been carried out at Syowa 
Station, Antarctica, by means of an auroral radar since March 1966. A report has 
been prepared which includes the periods of radio auroral echoes detected in 
1986 and characteristic examples of echo intensity-time variation. 
Inquiries about details of the data should be addressed to: 
Radio Research Laboratory 
Ministry of Posts and Telecommunications 
2-1, Nukui-Kitamachi 4-chome, Koganei-shi 
Tokyo 184, Japan. 
Three kinds of data are available: a) 35 mm film records of radio auroral 
echo intensity with range (A-scope) and range-time intensity (A'-scope), b) 
chart records of the time variation of echo intensity, and c) digital magnetic 




Latitude Longitude Latitude Longitude 
69° oo·s 39° 35'E -70.0° 80.2 
3. Observer 
Akira SUZUKI (Radio Research Laboratory) 
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4. Method of Measurement 
The newly developed auroral doppler radars at the frequencies of 50 and 112 
MHz were installed at Syowa Station in 1982 and 1983 1 respectively. Each of the 
two radars has two antenna beams, one directed toward the geomagnetic south 
(GMS) and the other 32.8° west from the geomagnetic south (GGS). The radar beams 
were switched every 13 seconds by turns. 
The A-scope record was taken every 5 minutes, while A'-scope record and the 
chart record of the echo intensity were made continuously throughout the day. 
The radars were designed to measure the one dimensional distributions of 
intensities and doppler velocities of radio auroras generated by 3-' and 1. 34-m 
irregularities appea�ing in the disturbed E-region. The intensities and doppler 
frequency spectra· of backscattered signals were stored on digital magnetic 
tapes after being processed by a mini-computer. 









Receiver noise figure 
Display and recorder 
50 MHz and 112 MHz 
15 kW 
100 /J-S 
50 Hz (333 Hz for spectrum observation) 
Three 14-element coaxial collinear 
(two-way) 
25 dB 
4° (half power) in horizontal plane 
10 kHz 
less than 4 dB 
A-scope display, A'-scope display, 
pen and 6-channel dot recorder 
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5. Explanation of Diagrams Contained in the Report 
Figures 1(1-12) show the periods of radio auroras and operation status of 
the auroral radar. Time in use is 45° EMT (= UT + 3 h). Symbols used in the 
figures are as follows: 
- C- ___.:__ 
Blank 
occurrence of radio aurora 
no observation 
no radar echo 
Figures 2 ( 1-43) show typical examples of compiled data for 50 MHz radio 
aurora. In each-figure,,t'ime variations of the echo'range (RTI), half-power 
width of doppler spectrum (V) at a fixed range (300 km) and echo power (P) at 
300 km range are displayed for both the GGS (geographic south direction) and GMS 
(geomagnetic south direction) antenna beams. Also shown in the' figure are the 
geomagnetic H-component and 30 MHz CNA obtained at Syowa Station. The <:NA level ' ' -
is calibrated 1-dB step at Sh UT with a few exceptional cases. The beginning 
and ending times of the observation are indicated on the top in each figure. 
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Fig. 1 ( 1 0). 














18 2·1 0 UT 










































































































- t-04 o-.c.,.. 
- - -
3 6 9 













12 15 1 8  2·1 0 UT 
































FEB.18 � FEB.19 1986 
1986Y 49 0 18H31M8 S + 50 DO H34Ml8S PT:600 SL:0,50 PRF:333HZ 
�11 !1 1 1�111,� 
_.;',f: r.•r-.,;•l'•,:,'�1-! !'}'· "::·,-::.�·-);_. r�,�·;,<Jl.�M. .. 
1·J��1'.�
-I� ,
., .. . :::·• .. 
'" \
�
'>' • • ·:,�•,.s,·,·1;•" •,• • J •.,,,,.,. ,• A • •! < •,;•,-;;�:.i.:·-- -�,·-;-;,;,-f·,•-;- o •, 
( M/S l 
-500 
O -{ 
�;:l ··<:··,�--:.-:,.,--��·�;.}'.,�)·.�.:�..'.,,;-',�<i��,{:>.� .,j ;. 'i'·� ·j,�f ! : .. ·.::., :::-.:· .;�: 
c-:,1r•_1:�r.·• .. ,•,..�.,,,....,..t·,.·,,i:.�_ 
.. �--,� ... t�1,,,.,.., ........ ,., j J. ;i. :::�.��--�J:-:�, .� � 1;�\� )·:;;-; ��i <· .. �: .. ::-=-. ·,�i· t��!;iA� .. t;;�:.; .. <��')� J •.. r� .�� :·. �-�t:.'.'."·-··_··· �: .. � .. f�,'\ 
-80 -
ID�HJ_J6�- 1 1 1 1 1 I I -1101
1 
400 
• J • : ;.,� • • ::: I ,.A •• · --I I I ...__,1._. � . . ......, -'4v"' · I --1 
RTI 
fKMl 300 1 
500 
� 11• 1 , 1 it.W1u 11 � 1111 
,s;,;-.;,. -�"•·.j,�'f,•�...- ., ..... .,._.,.. rS•'!\ �l>?.F.lrtifO i.,.,l}f.flfi- • 
'• • 'if, i)f::.� ,r,{),':!"',•,' :,;:n >' \<f �:r,::?.',i ;p{.!1 \ff,!Jlr ·ir � l1:ril'•1' l: '. . .. : ,• ::-: . 
V O :l:fi�r. '.{i1:�1�{1�: :�lJ����\�1� j�t$(]?'it �;; �- � ,; Jr) "� � \:· (? f·{ 
( M / S l 
: 
� ,-r· · ·�1- -:-·1.··
· 




\ .·· ·.; .?":.., , _.......,f-----�----.....1-..,._,---';-�:,-...:..: ,___ , .. �,.-·�,...,, I ""--l 
.• __ :,....:.atl.i....,°"'-
H 
( NT l 
CNR 
f 08 l 
- 1 1 0 -f,<,....:J...:;:*'t.:.'..:r�,.:,.,,,��·,p.j',..<7,,�,6.;•""�'-"•·-- ...... .,,.- �1 :��r------ - f .. ��.;:& 




i.,,. ....... i--:,,:,,...,.'-rl',) · )"1,-�..-v.,.)�.,....,,.:.:. ... v\l,.:t•, .. ..,., .J, .. · I,.,,_ • w.t...:;,�" r 1 'l '" 1.-.-� �,, ... 'If ..... ..., 
-4 -
......___.__ __ .___ _ _,__ __ .._ _ ___._ __ _.____. 
U T 1 9 20 21 22 23 0 
Fig. 2( 1) 
BN=4 - 1663 
>--' 
(X) 
FEB.20 _.. FEB.21 1986 
5P2706 1986Y 51 0 21HO M475 --1)> 52 D 5 H36M355 PT=600 SL=0.50 PRF=333HZ 
4 0 0 
R T I o: [ i'\ Ml z 300 
I ' j, 11 JI �-Pl .. !1 1 if �11111 
5 0 0 f '�i-=·-f;' .. ; '·1�,:r "'.-, .,_�, ,!� .. . • ,..._.,;s,.i,;;,' �I ... ,,,,-,.�i.--,.:.,.:;�.,-.. ,;;:,+1�, .. ..,.._.,�1-.,_.,,.,.,:-��1'·�·-::·" z 
� ! � i 
·-
}�: •. t;�:� wri\r :�Wtf/:.:;/·f�/ Ni.'': YY:J:1�;}tLr:�k�{t?lrf�,: �\1�.:tf/J.:�r 
- V O . _\ -r· ... · ··1 . .  11. ·_,.--.;.
.
.. ._,..0_·,.,r------'�--,,.,.r,.i. ... - .... �-i-,..-1!\/.lf ... :ir··· ... 
: 











P -90 . . . 
. 
.,, 
( DBM J = 1 ?8 -·-·-I -�� ,,,.,.( .. '····-·.·-··· - ·- �,--. ·--4 0 0 
RTI 
� li [ K M l 3 0 0 I 
I" 'l I I Jl:iq 11.j I IJH i'i' I I I I I I Hi� I 
500 
r 
...,.,. .. ,·, .. ··
1
·•·•·. ' '\'\�
(,/"''Pl•' r· .,,·,:1;•·i�1.,. ""' .. ,... _. .. ,. ,.-.·,· . ··j �., .. ., . .. -: • 
.
;),�: •,'.; :,�, :.;;,. 1 1 1' ,�;��·'i (l;t�,,: .. '1-;'�.�,,fff.;�:� · .- r.'\,:•�',! ' > ,. ,,� •'-.,·,:-, '��[/,·�:I'\, 1 �j(\ 
r :,::-·.('\ _:.-·:'!h,�MWf. · :·�.!�1t t'·1::·--'.-�.-.)t1\ ml · ·:··:: .'> -�";k,:_::.::_:\ .::· ��)(�_.:·· .. , .. , ·• v o i• ,,, . . (· .. d.l ITTo'f I . l_ ......... ,,,Jjlg.l _ ,f • . . ,,.,, 'j'''' ->,- .. "}.�:J'.d .< l • 
( 
1 1 1 • • �1- , � . 
- . . . i![i 
11' T Tfl. 
[ MIS l
_500 
·:::�:�·:;-:::·(J:�[, : · ;·�:s'?i"1 .':::�t.'!!�· Y1-··.· ··. -·, · �.:·1,
1 ...  ·······.:-:.-::'.1_!,f.}fi�::<i'-�� 
-80 - J P -90 - . . l D B M l _ 1 o o _ ··-._'� - _ __, ___ · ·. -!J·" �_____..... ·--�·---t'--·_____,_- -r-------: �--t-- --��--t--....._,__ - 1 1 0 -
/ 
'·.· ... ,, ... , ..,_1! ·,\ ;\ l . . > "!,�.�-;;;,�· . "\.: .. .:·=-..,}':·';. ,,, .. ;;,->:<:,.<';.::
l





' ..... J: \,-. J2-/,,:.�-:·\-i .: . '-:· ,::,�- . . -:;1'-�·,,::--:,:-,\'.' 
l NT J 2 0 0 .... ,  : 1 

















r f\l R - ? - ,,- _,�.._,._,..,, .. ·• ,.�.._.,.,,_,� ·.- ,�1"  .�.· ..,. 
r-OB) -3 _r I'' . - 4 - . . 
UT 22 23 0 1 2 3 4 5 
Fig. 2(2) 
BN=l49 - 2506 
""""' c.o 
S P 2 7 0 7 
4 0 0  
F E B . 2 1  - F E B , 2 2 1 9 8 6 
1 9 8 6 Y  5 2  0 2 0 H 3 0 M 5 6 S  --1> 5 3  0 7 H 2 7 M 5 3 S  P T = 6 0 0  S L = 0 . 5 0  P R F = 3 3 3 H Z  B N = 4 9 6 - 3 4 9 5  
R T I 
� [ K M l  
1 1 1 
3 0 0  
H I I Ml ,,, 111�1� 1, I II I I 
· 1- 1 r1r�1
,
1 1 , '' 
5 0 0 r':"t",\.11-! ," .. ':77T'f\1 · 1--1� l7"(l;;-: '',/·.� , ,, tl h1 1 1,&1J 1, :"m;:"'T,l"�
j{
:�:'it;";: . � :i'-:--:';'.�··:· ·.-:--;:}; -;·,·"�':.•.�.:-: :t;; • ,·; .�-: "I:. ·. , • r: '. ·1:.'i'i:.f\
1
•-. z w r :--- ' 1 1 ·'.1i :.r· i I < ,  • .  ·., y,� · i\lil!,:r; ·,\\��;.i;i,11�,!� lWj�\i,, f� :§iqNif!:
,
. I :  ,, ·�� : , '· '.<' ·'.!,-•!.: ,·l n�r· .-· . ·"�: �� ·, ··' · · ilr1n11 �E,JL ''t:tF :::· � V O r·::,·. �:J : t ' i ::1�; I : !:t . l ! r , . � f: /Y�r·· : - 1���1(��:?<·.')Jt�::·:; ·:?i-::-)�'.·?1· - �fr����?�li;;�!;; .,•,·. : ·. 
a: : ' · I ' ' I • • 11 · 1· J, ' · , f .. _: 
"' 
I M 1 5 l_ S O O 1sL c:;� :  :..:2: ' :' . IJ � I • . • . . : .! ' ; k ,::;;:,�.: ;,:: 3 ,., . 17.e:f!i:.'.:Hfai'.1"-C�:f,;;cjJ\iri I, d"::'. i's:_ 
c..'.) 










I O � M  J _ j � �  J:-:-:+-·'-�1 .:-·�·__,,,�· t- · �·. ·· , .  1_. _ _.._:,:1.--..._._+--·---l--- _J_____,...,.,;f:--:,�_.,.'----1__, - 1 1 0
� 
, I , . 
4 0 0  
t/M\ 3 o o  I 111 1 I q1 1 �\1 1 1  l�f l l1 �I� I i 1 I � \  ' 1 1 , . 'i 1 1 I I 1 l f fi� I 11 
5 0 0 b:1'·\f'l.� �2�ri�t-��.ft;· 11 �\11V+(·ti··,1W· · ��T;:
17,,J;1�� 1 J!i:mt{i;·f'�i;,� �;1; : . :;.-;, . .. � . f0�f2If;):;n:�r?i . !j �.:)� ·:� �;  
V O 
, : --r -� , ; � J. -t .. -u."' · ; • 1tfi :: .l; . R · ,  : , L� i :! ,  J J!!; ,;-cw.n .,.l,1hi.f l ., �- -�-�' .. '� , 
.
�·1: :·. '-' ; ·-::.· -
. .. , t '  : . · : ! ,Ni1t• �iJ:,tr,, ' , k \, lf �· ·' 
·' · · · · '·ti tr , . ! ,  ·1: - . . ' t1.,i -� ... ,� �I .� ,, r.JPI il ;rf:'• • ti ,;1'f.-t: "' i'I l i f'.K;1 ,., _.< . .. . .. ' . ,, ._,.,._ ... , ,1 /"  1 ,;,. I . • " �  .--1 r•l : ' 1',,,.,-,-_1 . .  / ,1 ., . . .. 
• l'  " r ' 1 r, 1 .  , ' ' ' !� , ... , 11 1 · · �•1 
:,·- . 1P , . .. . . .  ' . , , , , • •  . .  ' '\ 1-· - • , 1 11 ' I M / S I t., ..,·,w�" . ·,r " •  1 • J .. , . , , . ., , .,·, j :. ·., >t-· .,;r. j , ·, ·. · < " ·'' ·· · . . . , ,0,, .J . ..... . ,., .. .. ,.J. .. ,,,Jlft , . ,,,  .. !11 ,,--, 1 t , · � - ;i 1 - • •• ,. 1 :- � t r.r�P: .r it I • , 1 1 l . , 1 I , , - � � �  
L
1.;.: , .- ;,.:+-,:-.;...:.:"" ,: _.:. : :;' 1 .'. 1 . _ t.:· _ _  ··;..'..;... . . �;.::;r,_: ,i
,_.,_. 1 • :. - , .� : . , . , ••• • .;;:,:., ·::�.:s::�:..:::: .:�d�-.=:·:�:�,�,· ·1e . ·�'. ·n.: L�t- .:·..:..:..:.. 
P - 0 0 · "-. . 
r o B M i _ 1 0 0 .t--- ·-. ..- ___ ·. .,._. __ J__. -�·-·, .-.. ·�-1-�-- �--�+--... .___..·-t-,'-·-·--· .1_ _,-_ · .. r · -:.·.�\,__ ___ I  








··"' ... --,·�.,,....,·.; .... 
1
··.-":�\\.:-.,. 
}--· · ·· /.· H I '\
· . ..,,.:// :\ /
·
,.,/










�'\':·· ;" ·--( N T l 2 0 0 : v . . '•. ,
'- :' ' 
C N R  
( 0 8 )  
J " 
• -·-- -





j' , __ .,.">:,, .,_t �, ·::r � '.,./ / iY""-. ,;�·.::�'\ _ _,,,,,,,,,·c'_.,,__,,,.,, .••. ,.\ ,c·· ,...,...-�F�, ...... .-
"'-,�,,.1' ""''"':""" ,, ' ·-·"\ .... \ 
; l :
- 1 -·,�·� �,,_,.-, ' __ ,,_ .. •�-... _,_,,,..,_..,,,-;� ,- I > ', ' ' : ' ,' '• : "/,- '. 0 2 I ,·- . ., , ., . . . . . - 3
4 
: 
·, .·�\{\:/ ., • - ,� ' \\
I
'' .. , ;-:\/
j 
r�"',_ - � ... � ... . � - - ��' .. �\ ·,: . � ;; 
U T 2 1 2 2  2 3  0 2 
F ig .  2 (3 )  
'3 4 5 6 '�' 7 
N 
0 
M A R  2 1  ---. M A R  2 2  1 9 8 6  
S P 2 7 1 1  1 986Y 80 D 22H 4  M5 5 S  + 8 1  D 5 H 1 9M2 0S  PT:600 SL= 0 - 5 0 P R F:333H Z 
� tKTM\ ; � �  
,1�1  �l IP, , � , ,. 1' I t1 1 '� ' \'"' �011� I 1t� � 
z 5 0 0 i' �!J;'" ,_.., ,,,:•; f'' 1 '�• { 'J /1 • ' \• '"Ii'�, 0 .' ,:1 �'""•' •J- ' • I 7 J l \r.> f y • •' ' '  •'!-"''°' w /;:�·; ;-;·t�=:_=: ti�Y\�i� "'"'i·1iti-i.!t{ar,1�:;:�· ,.�tti ·� . .1iif.�,t iiL:1.� :1tnj.j��; t?�i ii���>J�.1::J, f- :.'.�.-· ·� �'"·.y :; f, '1)' , , , . , ,:..r : ;  i}ui'!f"
l
i�. - · M'ill i' 1.": I: "it"fl a.l:lill.:iim!l;lil ,t> tr..L'l. r; Z V O · · ,  · 'i.:11' t 11'" • · t  1 · M\1 . ,, pl, t  n•3 · "'r ·11 ·t ;,\• " '  a: I -1 t• • • ' , � jiJ ' ,.. � .T I • ; I ' ( M / s ) r-t:� .. -� ··-;r.•• I • • 1 , t ' . . . : ... ·-·� 1 •i;, l·-1 •. . ;,i1 ·�r I • • • ,. :-.,-:.'.'I 1 , .  ·,�i·. 
8 
_ � � � :.: .. . t:t!:.:-..
1
• , , , ' : ' • ., i > " : '. •; I ;;
,
; ; , ��.�·, • ;,'.; ' t .. : ::, ;('_r'°jf_ :. • <J. •!"::.:,; 
P -9 0 . 
. 
· ,.,;-. :.  · . : , · ·\, , •. , .. ,. , , 
( D B M  l - 1 0 0 . :· .. i 
.












4 0 0  
t/M\ 3 o o I J � .,n ·lh1 1� 1, ,I·' � ·�, ·� f1J¥J��1t� 1 f t�
,��fi II• k 
5 0 0 )1�Ji?f1 �tf�t,t .. :b� . r j· · �wx,'!N..) ; �i�·.·. : fI� .' .�f.Li: r��:: · � 1 r �} r 
V 
( M / S l 
0 --i�±t��.·1,�,! !·� ·J.itit1, � 1tt.V��filiiilhi,� · ti� J.titlii:I t:1� .. iJfuJ r 1 i.u1.Bfo · ·. �· I .�l t ·: },· 
l � • ·, · !��' •I '"f , · • h H NI· t , I, I 
-5 0 0  
. • � .. . · ·F 1 :i-�r- 1• 1ffl'!/f.!l'�·r -r :· wn f. 1- �mJ1" r · ·! . i � ,: , :n1�7,;-::n,,"?1,i, :; s· � [. •] !; , •• · .•.1 1 � :• r : S: t · f ll ·J :; • f1r- . .  : 'b i -.. ,. t p: ::;.l • ;t..:....:;:-...'i�.L r•f', ! � I •  .Jt j 'f , ,': : • ;•: \. ' , ! � I it ' \',', 'I la :., 6, 1 :,0 t-., ,  ' • • l,. '.I 




0 t ' --· 1 . l . I l r . ± I -:.r • • .. M I ... • • i ... .... r o B M  J = 1 o o :=:1·---·�·--�· . . ........ ·,.,,,:,·,···· . -T_. .. ..,_ .• ,''...,,. , .  __ : ..... , . . �: .. .,...•'. :-.. :._· ·-· .. <--..·.� . .-: : ....:" · . .:, J··-� ... � 1 1 
0 
· ' - ' �•· ··• ' I , 
H 
( N T  l 
C N R  
( 0 8 )  








' 1 , _f 
'
; �  • • ,f:'
""
� 
I ,• I 
2 0 0  ·':. , . / ... \ ,;··· "':· .. ·� :f-'>,'; ./ 
0 . i ·� ,, . ] .,•,· .... .,,�I' '• . . ' ' ' •. . + 
" Mo'-.:, . ., : ... .. .f. � .; • ;: • ./� ""'$ ., -� :... - 1 . ,. .,.,,..1-., . ,, ,' • /. . ? J ,._. ,,: ' • ·•· • ,.�. 
- 2 . ·
'<' 
:\ ,: ,.,!;'.�� l: .. ,? • /•, 7'.• • ·: r '. :,!,��\ ,� ,/•,/"<i .•..;, "-.; I • . 
-
3 - I , ... . . ";)......... . �:;, ,. , """·:-.: , . . ._, . / - 4 . . (\•.J ' ;• . ', . . . , .. {'' 'j " 
··�\..f'r 
U T  2 3  0 2 3 4 
Fig.  2 ( 4) 
5 






















M R R  2 5  - M R R  2 6  1986 
S P 2 7 1 4  1 9 8 6 Y  8 4  0 l 8H 4 8 M l 5S -+ 8 5  D 2 H 38M ! 5S PT : 6 0 0  S L : 0 , 5 0 P R F : 3 3 3 H Z  
R T I 
( K M J 
4 0 0  
3 0 0  
, 
� � d· Fl 1• I �1 ,� · , , l\,r , .  1 q1,�, 1 ·  ,, 
'·
1
,,..,.: .. , .. ,,.,;� '. , ;, 1u4",�'-'1 . ' � I � iVr:;,,s·i{t ·r iY1)"' .  tlt�·: , ! ',lif ',':lt·;,:i,\.:�,·;,, ,P;�� ,•,r::,�,,:.i; ::; .. ,;-, ... 
5 0 0 t:·:r . . ':':;- .1"!�;��11.- 1 ,;m:'ll"l"fir': ·: :·�"7::c,t .... . -.�-;., � 1 · ·.-r• ·-1:r·: . , 1,v,W,'i'�.f.�
,
·tt:' ,�'.:1;,�-:�;:H:r1:r., 
1 M\ s 1_
5 0
: '.�:�:::: · :.  '. '. 
0 �r:t:; :t i{!:· · .:::·��]: 
- 8 0  
P - 9 0 -
,....__, :·.� _..,.,. ,: ... ,. ___ _ ... ·._; :J,"....,·'1,.,,,..._'� .. J.,,,-'__:;-.7' '\ li=-'- ""'.._._..., ... _....__... ( 0 B M ) _ 1 0 0 t1 I I I I .=1 - 1 1  0 1 I 
R T I 
( K M )  
4 0 0  
3 0 0  �.\, 5 0 0  I I I ,  � ,�1 ;ut, I �  I �- 1 •·�1 111 , � ,: .. � ·  ·· · t,¥,·,·'1·,�il,, , 1  · ·";;,.ci,,r.---.�
�









u·1· ·"' f. ' iv- · ' "� " J 1''"·:. · ·n · ·, · ,,, ::, .. ,. ,:'�- ·1,;<::.' . f·t=,,�i,
� .. :LL·:�".:.: :fl, · . .
• :1c=.:;:.;;,, :: t·-
�





lr,j:1,1· !·l:l \!_:=,· :i!f;;,;.�;:�, �-"�Jti· '·;i11'l""�: ·
1
·:rr.:�,;,;;. t · : ;  !l:' ;·:i:, .� .'.:- :� .: -� , : ,. , : ·• 1: . J,� ,'.i:�./�;X�i'. 1'. :1.- ?-; ,:.. � i·J"7;;� V O I r· . .. , ... . t .. ,.. '!it ... ... . , ....
.... ,,., .. . . . 1). ' I � .. . r • :; • ••• , • •  , ...  u\:, i!,.�.i .• : •. �\.-· 
( MI s )_ 5 0 0 ;�i�1f;f.-�.�;; � : �����-· �:. : ·:;filrey; I
1
·� �i f '; -.;;:��:·: · '.�:��;,;i�����;ir;I;}:�: ;i��  
- 8 0  






· ·, ,· ..... , ( 0 B M ) _ 1 0 0 
. _.,. · .. �--.... ·. ·:... ·· , ··- , _ _._ t· .. _ 
1 1  0 � , ;'-.  . . . .  
- . 
":,..._.;__.._,., .. 'f..,. _.i.."'-"""�·-- r .....___. 
H 
( N T ) 
C N R  
( O B J  
- r'i''f"' v • ' .,..,.., .... .. -. 
,} ·1 t., ;: :�"i. , . ·,. "' ,. �t. ... ;',1,,�S.A � .. �?6� 7! . 
. )> 
, ,;, -11."!iir�o.:."-J:> �"Iii,;�"::< .;_; .. 'of ... 
-
· 
/ ·\ //\/• .J/. 
\ }  _ .  1 f'
1"'i \\ ;, //' \.�·iV'/ . , 1 
2 0 0 ; ·�� ,·t :···� !.; .. ;; .. -�vt.-'.;�};,id-'� 0 � - �� 
- � -
. S,�;.."':, , � I ',l''· .... 'i. ,. .,,.'"�..,..��tA .. t.j'i . ·,,ft,. �.  ... .._,,. �-
• • • , ,  I , ' ,! • �� • ...., ._. I 
�- �,1,-',Po';'""'' 11' ... I'/ ( i·�. ,p,,.,:: ': �-= ffi, : ·/ . = � � ./ , /v�1 ... \/'/ 
. � ... 
U T 1 9 2 0  � 2 1  2 2  2 3  0 
Fig .  2 (5)  
2 
BN: 1 5 07  - 3 6 5 3  
N 
N 
M R R  2 6  _. M R R  2 7  1 9 8 6  
5 P 2 7 1 5  1 9 8 6 Y  8 5  D 2 1 H 3 0 M 8  S -l> 8 6  D 8 H 2 6 M 4 6 S  P T = 6 0 0  S L = 0 - 5 0 P R F = 3 3 3 H Z  B N = 4 - 3 0 0 3  
R T  I : �
� j� ' I  ' 1 I ,� /  " I 1 1 ,ii/11 ,11 P· fl1,ttBl 1 ,t,, 1 , 
� ( K M l I 
� I I No �f I 
� 
5 0 0 
t-·�/;i\.t: .. �\��?,V:/YJ�1 .i'\\r_·1
.
:\�'��/W1j_ i-/: j! :-'l .�1� ' \ l llti . I :/) :;)U{\\i/-{'ti
1
·:;'\f)?/\t;;:.r�/.}' );?�';.t?I�\+ : 
f-
V O ' . ·. J.: ,',·L�J· ··· ·, J .. , ... . - , � [ � · ·· , · :.·
. fi�A"!:  �1lA� .1i11klrl.1ll1. 1:ll .;,:-, ::·Ut.-t dtw .. -i'J' , '  :'S·,;:. ;: , .. : : · i , ; : ".:� : · ··· .·:,· i··. c ·,. z -J I I r I • r Y"Pj ' r, I :it'! 0 !1Mm1r1 . . n . '" • • . .. . . I 
G: C:: 
, I ,• 1 I I [ l •7i j 1 ( M / u ) r. - · -, I ., - , . ...,"<.,.. :-1_.J. ""'·'"'' •. I . I • •• - " '�( 1. -l- . •, 1 • • :tt: ' ' , . .  ,.�,·· l · -,..., ... , .... ' " '  �· - ----_... .. . ,., ·--,-�, .. ,,.. .. -e-r.,--,--··i··- . -
U) 
- so o  i_ ,-.�� :·i1< : .. . : : :M: , ,:· .. · . . :- � ·., .
. .. t;' :::- .. · 1 . _. � :. • • . ' . . • · · �t -. � ��.:� ;: � �:-,;?. / ·.;. · ;:. : : ::., ;,·::::-:� . .  �:� :> .: ·. : :� .- ,- ·, ·.:, · .r -' :; ·, : 











P - 9 0 / . . . ·. . . .: ,· . . . ,, . ,, ,  . ( D B M l = l ? B  I �i ..... ·-·-�--�-' ·,., ... -�- -- ,  -· - -- � . . · T ·-,--r- ---�-,-rJ-- 1---�:----1� 




) 3 0 0 lM 1 11 I 1!1\ ' ' ' ' "�,� I ' l��Wi,"IJ-1 ,,1 i1 ' I '  Ii ' !J I  J ,  1 1  
5 0 0  �/:� . F/tt/·· �J<l/: ·i�/, '\:'jf:::}�htt� : . :� :�: \� l · · a: ).�:.j\)\ti�,'ifhfo.:.:.;J: f\:')\)=:}:?{J\ ,ft· /f:_:)\;:·:l?�--
\/ O r :.,� ·,fr'· L t."·" l · .. · - . ;, !L�'\;� -l ::·:- .��fc\;'; : w. i_..iaii .1 ilf{(1
1\11: �. U� �'.,: . � ;-·,Jfrfa::;HfaJ J'.1,'. :-.-�. :, 1·:,,=)-'�t'
.· "·· >; . ·;'· ·�--- ; .:� .;::t.,··;,.. -
.f 1 
• ·1 i . ,, r · · ;1 r · . 1 n ? f 
· .. , !' i'< · ' ; . I '
' \  r j I i '  1 p111 ! I J  : · · • I M / s ) 1 "' me: : •\.C":;'". l "; ·. ; > ,t: :.-, :· : : : I 'Vlt ., -j ,\W "' I ) ,, :-,. Jb·h{0c,:\-;::r;,1 ;,;Cc.''':"'i;,. : ·O({'.:,;:.,··.c{, •• ., - 5 0 0  ! .�� .. l l _. :;- , , ,. , , ··- · '"· � ,, :;. , ., . ... . ,,. ' . , , ,; ,,  ,, ii ' ' .... ,, __ .... ... ..... ... . . ... �,:o · .. .... � .. ;·- .;i,� .. ,...,� ... ...  ,. ,;-rtl , • .:: ;_. '.!. • "' - , . . .. 
- 8  0 
p - 9 0 
t 
I L I '" ·' I - . . -; 
,. _ 





.... .._ � , '- " ' I  " • • ' ' ( D B M l _ 1 o O -· .... -----. �__,., . ..,, ---·- · -· ·  __ .,.....,._� · -....... · ,·----- -�- - __ __,___ 
·--.L..--,.....-
- 1 1 o . ; .. --., r � I . . .  /· ,_ • y, .-� . • 
I , ' .. . ·-- . . . - - � ,  -·· . I 
·<-� • ..: "·'"·- . .. \ , • �" . 
I :\ l 2 
J
O \/ ., ··,; 
'. . - '. ;'"·, '/ ..:.-





,' , ,'<""'""'"l"' �::,,"' •. , 1 ,/1;. ' . , . . , '. ":.,/' ' . ·. • 
o 
� I' 
. r - .. I ./· ,·,- 1,·�-:;, - ;\:ri·:, ._. :· !··-"'''".,. _,.....,,.-; , · ·- , 
r [' I Fl 
= � ,.,_ ..-,.,-. ·>1.""·'- ·, ''"-,./· .' '· ,:· '\,-l�J ,· ·<:-"·J 
I
'_�·} . . ,/ ... � 
., \ 
1
· · :' · .,. ··,..,. ...,,.-�_. . 
.
\ I . .... -�, 1- � - 3 :: .. . \ . I , ..... _ .,, ..... --.,.,� . '\._f ( 0 B l _ 4 , : ·· "" , '>',···""1···r I \c.. 
U T 2 2 2 3 0 1 2 3 4 5 6 7 '",�--... ·' ·ff,"'.,__.., 
F ig .  2 ( 6)  
N 
w 
M R R  2 8  -f> M R R  29 1 986 




R T  I I 11 1 Id r t� 11l 
o: ( I\ M l 3 0 0 -i '; z I 
i\��I , ,1 1 i 11 /j 1 f / 1l 1  1J 
Z 500 -,-,r�;-�• :,-,;�, -�,-;:�.�1=
·,:__-1� .. ��=· I-,,,1n� �\�i�
=-��l , 1�����-,t�: �,.�:,?��-.,·j
c-+J �-�, i-: :-, •:�;!'�.' +., ��,,��;�;� --� .. t� .. �,. w -1 - · . .  ' = �- ', . ·" r'- 'm I ' '"· • -i:i• I H-°" ( � ,, : -�rt,l�Jt'rlHb{'"tfl ! .-. \•,: ·., . ' ,, { 
� V O : 
-:::�.:· ·.�<- :):/
I
t!: ! ?' ; ·>·.� : l �·:1-.:::' 1?:··.�-�f;JF1j,1�ti- ·.�Vt: ·\)j 





8 - � � � 
'
_j












P - 9 0 : . . 
l D B M l = 1 9 8 
- ,- --·· -·-· _.- - - ·=. • . ,_ ·�·--� I -:�,./- �--1 
4 00 -m 
rKTMI I 300 
�� , 
1




1<f �?l� 'tf 0ilt�j\1;7lf1f 1:1�����tiW,�i¥t j�iI/�t'i� 
( M I  s 1
_ 5 0 0 , (iI!:?:.�I:1 . :
.: i  (�: '.1 r��?::2,''.tr(�Jtf:fof/�:·�t;:'.;�::1 :J?"?!1}/3:ii 
-8 0 
P - 9 0 - . . l D B  11 l - 1 0 0 1.--
--.!-- ·-··---·,. ·i-----�- . .,...�--t,__· .. - ·""·.-�.1..-
H 
l N T  l 
C N R  
f D B  l 
� I -., .,� • 
i.• \. 
,: /• •"�•'-•  ._"p
t'\,;,) :
'I. r �,;7,r t"/ � • • f • -.f'• 
- 1 1 0 , . . ,.-.. .. , .1:-:,,,::· , , •. _ . . ·t· I , .,, ,· .. :..-, ,, .. 
f 



















-•• • ,,,,..,,=-·"' 
U T  2 2  2 3 0 2 3 4 
Fig. 2 ( 7 ) 
B N = 4 - 1 7 1 5  
N ..,.. 
R P R . 2  -I> R P R , 3  1 98 6  S P 2 7 1 8  ! 9 8 6 Y  9 2  D 2 3 H 3 8 M 6  S + 9 3  D S H2 1 M 4 1 S  P T = 6 0 0  S L = 0 , 5 0 P R F = 3 3 3 H Z  
4 0 0  
R T I 
� [ K M l  3 0 0  5 0 0 L __ ,,,,.,. • •  ,_J'!�L i:i ,, ... , .. · - ·  .. Ii .. � . , ,.!.. I -·- , . .. �J.:h::d z w 
z V 0 




- 5 0 0  r·-Jn· .. �"· ·, .,. ,. ,  . . , , · .� · • • 1r . . . .. . . . ,,. , . I ' ' • ·i; • ·,·,- 1 ........,  
- 8 0  
P - 9 0 




,.-.�-..-,..' � ;- .. r ,•: ... ,/\,,,_. .......
..
..
... i ... :.::......,;"•",...._�J M._J'wt ·�·"'· . ./·-�,,. ...,, ... ·.:.r .......... "'_-"_"" __ .,. .
- 1 1 0 -4--'-��......+���4--��-!-��-4-��-rr--i 4 0 0  
R T I 
a: f K M l  
3 0 0  
� 5 0 0  4-,--,-,.,,...��-+.h��.......-�-'--..-.;��L-.-_.__..�l+,,.-.i 
w 
z V 0 
a: [ M / S J 
� - 5 0 0  ���=--!'.4---'�:..:....!..�_,:_.=.l!.�-'-�-l-�:.1.:==z:::;;==; 
� - 8 0  
P -90 
l O B Ml_ l O O  
H 
[ N T l  
C NR 
[ 08 )  
- 1 1 0 -- ;:. 
6 
' \  ., .:; .. ;\ /'\. 1� :\. l ·"'"� I ' '·,\,/ \(' • .\ .,;' ·.:,,_;..>'! 
' 







.r\ r. . .. - � 'r,•. . .•.:r ....... �. 
.. : .. '\"' " 
-
:rio - 3 
- 4  
U T 0 2 3 4 5 
Fig. 2(8) 
B N = 1 5 5 8  - 3 1 2 7 
t'\J 
CJl 
R P R , 1 7 -. R P R , 1 8 1 9 8 6  
S P 2 7 2 3  I 986Y 1 070 2 1 HSOM4 1 S  + 1 080 4 H24M48S PT=600 SL=0 . 50 PRF =333HZ 
RT I 
� ( KM )  
4 0 0  
: \ 3 0 0  -
/ I  �u � "1lh� 1 111 1 
1 1 I 
5 0 







M / s i_ � 8
0 0  
0 




.�!lill.l '. ·.-- ...... -- · 
p 
. 
l · ., , , . . · . • • ' · ·I , . 
( 0 8 M J 
- 9 0 
i
-
. . . .  
V 
- 1 0 0 t j � 1 · 
' 
- 1 1 o 
--
I .,,\,"':j· #,._, . •.• ·,"v t 
4 0 0  - I 
- ' 
• �-
- •• - _� 
i I 
R T I 
a: r K M  J 3 0 0  I z 
� 
5 0 0  ·;·. ;:( ... };]t 
. , . .  . . . Z V O � 1 •• ·' �� •• a: ( M / S l ·_L---.:r;,-. . 
U1 - 5 0 0  T"i"··�·�--_· '�· ��- -�'�t----=-�...,...,,.��-'-'+"�'--'-+��-'-'-+-="'--"-''-'-'---1-"'-� 
G - 8 0  -
p - 9 0  - . I 1 . . ·· I .' • ... . : :  ( D 8 M l - 1 0 0 -
___,.. �·.\ .. -1 ...... ·.........:-1-.....__.,_,.:,,-: .... ·,·+� .... -· ,,.
. ,:,, ·: ,, •. , , ..... ,,.,_ , 
- 1 1 0 - ',; ..,. ''.,.... ;• '• • .'. ,�>"r'<f,"'-(4:,_"i.('t;,',(•_. -. 
j 
, .  I. ':::.,� 
H !:,. 
• .,. ·,:-;:.< �-"'P..,J'� ,.;,-ft V 
.. I .. ,..,.'f ... ..,� ,, .!, •• • .�t ,{>J'f:�-�f .... 
I 
. . .- " -<" , 
( NT l 2 0 0  ;.:: ,., \ .  · ; · /'·· 
C N A  
( O B  l 
""� .._-_.,Jl':!fl, ,,'::t..,_"..iJN ,,.-.. .,.� ,,1:t· 7 �  J" .. �� . ,¢i�f 
0 - -�"-'('" ... ��-...,;., -� ..... .,)\ .. ;- , .. ..  , J,,,.· • • .., .. 1 · � ..  ,• � .. ! ·�--:\.: -:."'� -
• 
,';.;.:1· ",;.;.:>: � ... ;-·-...: .. � - 1 .. ' ,.. � < I • -,• "'• �),,..,.��' � • • 
- 2 - \' ·:.. / 
•:')�t, 
$'o • I 
- 3  - ',( 
- 4 -
U T  2 2  2 3  0 2 3 4 
Fig. 2(9) 
BN=432  - 2232  
N 
0) 
S P 2 7 2 3  
4 0 0  
R P R , 1 8 � R P R . 1 9 1 9 8 6  




I I R T  I l I / ' I . 11 � 1\,l�r:h;:-(\ H II 
a: [ K M ) 
3 0 0  I 
'·l , nrf' 
Z I 
z 5 0 0  rt:"·• ·:·>'b••w• ' l • f• -•':< • • " j  .
, 
. ... .. �- ,- . -1 · , .., .,., Z',..,..� ,;r_,--'. ,:-· --' . 
w f �: : - , : 1 ,;:; '.- ' 1 ·  ·, :: -: , 1::1. =·l� , , !'t . t1 , ,1 ::- ,. i · ·, ;; \:,, ,:_:\,: ::�;: ; [;;•· , : .: , ;  fi/Y;J -
,- fJ . .  · , ·.1 t· .: · jr,,, : ·. i . - · 1'; . ,! 1 -l!J�·
L".'�·1 •t. V , '., :, � ·-;,,, , :� · t·t' �"· ·' ,,f.,�::r':,,. .. .,_ l 1 
z V O _;1:�--,�- ·;::: L:· �11;: ·=··:::: r� ·f:j<! fv q�-: i 1. :- :··�· �:�:,f' ·'.<?<: ��J:.:-�p·1 � tf;· : · ,.; . 
a: [ M / S l f ....... 1-�l�·;· · , J i�}··�-�� ·;,�·:-· . · � ;n·:, .. -. � .. J",.=·.,::,""'·"'l-::--�:; -r:c::-"'"' �.,. 
� -
5
0 0  
LYl.·�· : �. : :;·
+-
.;..'.,.;.:. :l:C.::. . . ' , :.;:::' \::.•_: ,
I
r, '  1.:� · :;- �, ,· .,�·
l
1J.-; '.·"\ : ·"i· :�. ;:·:';·!· 














- 9 0 �---·-... -· ...... . .  :-·· ..-.· .... --.....---.-....,.., .... -f-�--- ....... _;_ .. 
- 1 0 0 J I - 1 1 0 : , , 
4 0 0  








'.f;_:. �;�_!;;;:��; �:·:_n:_:��.-�:;i;��1\ ��&1Y!�;:�;;;  iij��;:�:1:�;M �,�·A;)i:�irli 
. . . !H l'1 , · q1;;,, :;.n · :1t 
- i?l J• ·:; . f l.''f · I · � I  [ M / s l_ 
5 0 0 -�:;;:;J}.: : ·i�'.�:IEE:1.\:: . · i'� �T?:2"
1(�':Kt�� :Ji. Jn1cdt 
-80 L 
( O � M l _ � 6 �  -� ··,· I .. �.: ··.,···J-/'- ·--· �- ··-�--...........�r·--.- "'""'�· -· - 1 1 0 
1
· ·- ·;,'• •'' ., . �-- . ,  ' , . �� .... t '
;;




/ ... �, .·::-.. \ 
I NHT I z tg � .. : i] ...-,:,-,,> :;��' - ,.;;<),;:'.:;·;:. :'��>_/',�p•,,•v = � j I : ·t I / . ,;�._ .... , I' ·,:�,-�'�\� C N R  
( 0 8 ) = � �i I I . I 
U T 2 2  2 3  0 2 3 4 
F ig .  2 ( 1 0 ) 
8 N = 7032 - 8728 
N 
-.:i 
M R Y  3 1  - J U N . 1 1 986 
S P 2 7 2 8 1 9 8 6 Y  1 5 1 0  1 7 H 2 1 M 3 1 S  -+ 1 5 2 0  4 H ! B M 5 4 S  P T = 7 4 0  S L = D . 5 0  P R F = 3 3 3 H Z  B N = 6 7 2  - 3 6 7 1 
4 0 0 
300 
R T I 
� l I\ M l 
z 5 o o 
r
;"-;,.-...:.::+:;;:+. ·: �-. t,
1 
-:-
, ; i 1u, - I IJ!L�'lii l,/ 1 * 
� ;i\\:
-
·?-: :f� :·; ��;:�l '/,; ; j '[ ... 
V O ., ;:: . ..;:: .� -i:1;.!fs;�:11.� 
J"' "·-· : , ,,t;':;'.':·.7:r··, , . r�.::;,-::-:,
p




:{' · :: 
_ _ 
· t:}X:i J'.�� ��: f!Y-,l�_r ;l��
-
:\� 
. .  
� 
.. 





, -;��. ' a.�fi�\��----·· _'_1_��\l';�·i.cy� .. > t- ! 









R T I ( I\ M ) 300 1 A!
1) II , l 1 ,! 1 1 : · 11i ·1 g�11 , , , ,  · i , I� 1 ,, 500 
;�·•:j . , .. )J. j. · ;Li �-�,- ; :: : :;�{;.): 1� ·,1� : f;·., ·:r ·· · ! : · .F'":lJr
·�;:::�.!.. : . . > }�; � ?i : .!� z-,:·�.-,;-j�� 
ti.ff) ; LU &�Ai1rJ!I� i i:li�:M W:it�;;t.��1· 1; �!" ff'.,_} : :: , ' 'dl/ Jn1' ':V� •i le . •1•• • i�t' � ', l��.,,J( k d.\U: ... V O f�m r-�jf'f' -�i p" .. -. .. 1,,,��-..... tl.�"'r..-···: . ? • • •• : · 1 1  !T . ·, - :_ �···. ··v��!'T;'�N �fll�i.wr ,�r 1lfifW ·� . 'i T' ( M /S )- 500 : · .�� : f � ). :.:__; . __ : l. _ � =�·.::: .. : C ';:�·:.:�:· : . ! · �j/  �:: : . . : .. : II tI � ;l I'./' : . :  I�:::� � 
p - � �  I . l I J . . :. ; . _ ,  . . 
l DBM l -�� . .._._...,...,...._,[
.. ·-------·-- . :_ __ -- ,..._..__--· ,-,.,:-.�....._._ ....... f ··----- . -l ··- , · ·--
H 
= l � 8 . '�"11'".C'' . ..-···' ',.,, CA · -.c. '. . .  ' ,. ·,. , ... , ·'- ·.�· ._o,r;; ""��\..,.., 
l NT J 200 
· / '\:;-,t ., ·1· · ,!') �>"' :-.,,,� r..;,....j,"".,.':.,; ::.:,._�, \;'\j ! 




C N R  
r DB l 
0 --t----;-------,-----;----+----+----= � 
- 3 
- 4  
U T 1 8 1 9 2 0  2 1  2 2  2 3 
Fig. 2 (  1 1) 
t .''
:.
, I : 
0 2 
;�· 3 4 
5 P 2 7 3 1 
4 0 0  
R T I 
3 0 0  a: [ K M l z 
z 5 0 0  
w 
f-
z V 0 
( M / S l 
CJ) - 5 0 0  
C) 
C) - 8 0  
p - 9 0 
( O B M l _ l O O  
- 1 1 0 
4 0 0  
R T I 
3 0 0 a: ( K M )  z 
N z 5 0 0  
(X) w 
f-
z V 0 
( M / 5 l 
(J) - 5 0 0  
C) - 8 0  
p - 9 0  
( 0 B M J _ 1 0 0 
- 1 1 0 
H 6 
( N T )  I 2 0 0  
0 
C N R  = l  
( 0 8 )  - 3  - 4  
U T 
J U N . 9  -+ J LJ N , 1 0 1 9 8 6  
1 9 8 6 Y  1 600  2 1 H 35M38S -+ 1 6 1 0  5 H 5 6 M 2 8 S  P T = 7 4 0  S L = 0 , 5 0 P R F = 3 3 3 H Z 
I, ' 1 �,I 1 11 I I 
,"_-1;·,·,;,,�;;-::,:1\-:-t···' -,i�;,, F.-i<·::: ·•., \�., ;.. l ' ' � r,, ... . , .• 1· • , ; " I  . .  ': 1·;, ;Htl·1l '\"�- 1 ' .  ;! 'T'.:! ,:')., :. f.!: '\f· ·+::· :··:1 .( :.·. : :;�.- (��11�<��'.;; : � itr· · . �� lt�!ti).f�,,·iJ;ll'::it ' r i· ff1tJ'il . �. f . ft;l�(1(frJ.:�;\�?:\�:lfi: .. : :.:.£:.2: :_ ;�� �-�, ,� .� J� :L; �. ; � :� ::. l:al:_}!· · , ,  ,: m'\i� J .. .s � !.!.· ·lat '  � l1P.ilfi�1.lir::��:,�lill�1t�:--· - ---- -::-:C:::- .... . .  -- --·-· ' ;: · ·· 1 1  ' '' i!'l ' -·'�1, :S' . :,'f'';<"l''l'�'. ' �1lJ!ll'n'1r·1-1·-t1 'f , ..  I L , , ·, t • ,  • a,�;11 1 - , l ,, 
�:�, � �3'��� � {�l;.;, �f� �; . : · � 7:� f { 1 � 1 ·�:.-� ,. ;;f : �::�� : . : �:· \_ · �· ;� ;J · �1·�
-=
r1.·��t
l· .�_:r· . ---· .· ·---- . .  ..--_.;._, . ... ,__ ,·-· ......__,..:. ��- ----'-·--+-,-·'··�' 
I ' I � l �j '\ I \ '  1 11 
! J 1 l I , .  .• " 'i \"�, .. - .. ....... ,.,;-',. • .. .' .... /'i. ... . " t' -: �l ... .,._, -·.: - -�-, �.,· -·- ' '  � .... �.r ·· ·  .,.__,., ... , ,. __ ,--.,.-� . , . • � .,.; ,...._.l_ ...... _ .......... .. I . 




. �¥-.;"..\;+,_.t_�l�� . , \..!/�. • .... ·:�i= ��-.:��\pf:;.,r-
:,;···'£.."). -.,..;,:-• ...,:';;_.,;,:. 1 J t i I ,,;, . ,. . . . . . ·:,-,:r,\. .,i:=':'-f;"!:-: �\·t' ·\�.;"' .. . , ··,?, ·-: ,._ .. _t()7.: . ..,,. .. 
�'>' �::' t:�\ .... · .... 
2 2  2 3  0 2 3 4 s 
Fig .  2 (  1 2) 























S P 2 7 3 1 
400 
R T I 
( KM J  
J U N . 1 0 -i. J UN . 1 1  1 9 8 6  
1 98 6 Y  1 6 1 0  1 8H 4 5 M 2 3 S -+ 1 6 2 0  2 H 3 0 M 4 6 S  P T = 7 4 0  S L = 0 , 5 0 P R F = 3 3 3 H Z  
I I ,i 1lg,/,ra' 
v o ·:;:�1. l:'::r - · ·" "'"'ic"' -'"'.
"'"?"."'f.�!r, "! '. ''¥ ,. • f}:IW{1 
( M / S l n :�11,::.JJ · .a:,<:f:t• •• 1;, " ::t::J-;:��,:t,.,,. 7;,r. ;7lt!�r*'::, ., �1'!' . . •1 �:: -1r -. :,, �i��-:-2- . .,i , ••. - 5 0 0 ; , :�fr!("\::,�� ': ,�.�,;.�'i: f/ .. .  �;l ,' �I �:.,.� I, £..,�(, -:i\!: :;' :"'"!.;� .. ::t'-.J!� :.!.J I l'" ;,;£ 1! !' t !�� ).'\J f )..,:.�:: 
3 0 0  
5 0 0  
- 8 0  
P -90 
( 0BM J _ 1 00 
- 1 1 0 
R T I 
( KM J 
400 
300 
5 0 0  
V 0 
( M / S J 
- 5 0 0  
- 8 0  
P - 9 0  
( 0 B M J _ 1 0 0  
- 1 1 0 
H 1 
( N T  J 2 0 0  
0 
CNR = � 
- 3  ( 0 8 )  - 4  
U T 
.�......_, ... ·.-----+-,or_ .. __ . 
.. � . ·· r--\: ...; . ·�.!, - .• . ·--... �1 ..,._. .,,., _....,, ......,, .. _,.-:..._ .. - .. ,t.. ·;--· 


























1 9 2 0  2 1 2 2  23 0 2 
Fig. 2( 1 3) 
B N = 6 1 1 3  - 8 2 3 6  
w 
0 
J LJ N , 2 9 - J U N , 3 0 1 9 8 6  
S P 2 7 3 7  1 9 8 6 Y  1 8 0 0  2 1 H 5 M B  S ---1> 1 8 1 0  4 H 4  M 1 8 S P T = 7 8 0  S L = 0 - 5 0  P R F = 3 3 3 H Z  
i , ' ii 
4 0 0  --
� R T  I I I 
� ( K M )  3 0 0 1 1 
I ' ' 
' 
' ' I ' 
� 
s O O ·-f�-s�Jf.:t�tt3���f:g?·1�·r'p·r��, ���1���1����-��J1ff11) �t�:��i1�,� Jf���J1��:�t�:t 
l i  il �w1,mm � 
, I r � J �  � 1r1 t 1  
V O _ . . .. . ..... 1
.,.;. ,, . .... , '"' �- . .  
1 
. . .. .  ·-· , . .  
1 
... , . .  _ , , , ,n\J.ffltfi',AW . .  M-rtL .. . J,� z - . . . . - · · 1q - ·  1r r1 ·· . . ... . . , ,_ r· : 1· · 1 0:: , r- · ! · _1· · I 













- 8 0  � 
I D � M  I _  � 6 � d --+-,-,_, _., - ,' - ;t-·'--i·-··t· ·�--r--� - 1 1 0 I I I , , 1 
R T I 
l K M l  
4 0 0  
3 0 0 �� 
1 I 11 1  'l ' 'fil�, 1 j, 1 � 1 1 I I�.���,  I l ,11 
500 I .r :�l.;:l,,\ ' :7·'flr�1.::,,11j'3''�- l ' ,,1' · ' '.  • •., ,: :  s,,: .-,:;� · ',"a· :,':s\' ,._, . ,�,r.1', , 
·�
·









f�!,;.·q� �jl.�tni{Jf !/';,:-,ti·. {\7 :� �-\{'.,{ :t�/u �:.,�I it ;!:', ·::;\��';:�J.{;{,( > ...r.. $ ,!.  1 , • �· rt : ,,• V .� 1.:'- \•l \" ,, l ,ff ... t"t , .. -;l, '�� ... .... · -" .. �J". 1-.;-_1..- '., � !:: - �.u .. 1 • ·�1 "'\' 1•· � "'.! .... i· '!.!.,.r V O • ' •,t • •-•r'·• ,;, • �,I, q ' • " ,.;• 1 '• �- •« C •, •s,• .,,,., >.•,t ...,, ....... 1»-•••• ·"• ·• 







' " ' ' · ' .. · •. ' 'C1 @rp 'l!!ifilii"� -··a· . . � ., ' · 
� 
I lfli ' !fil!' ' . 'l"f I r M I  s 
i_ 5 0 0 :�r�:&t:{:{:?J; 
·
. ; . 
. . � ·,:: .T; ;:\ ? -� �(tr;:v.:(f:"r! I -�?t :\�· :---"/:.:-�r�r.:1 
I O � M  I _





"'�·v· .. ·1·,-;.;--?. -�': ·t\'r'.
',_,i./ ,;,, ,_,, . 
._; .. ,,. '"'"",'··..
. '' ' ,., ·/·'·/'"··· 
. 
( N I l 2 0 0 
-. ·< ··1 ' �-·· 
- 2 . . . - , -,-�:.•'. ·--....... C N R  
[ 0 8 ) 
 � ,' -.:'-Si· .. .-;�, .. .;._1 :,.,.; '"'· 
·





- 1 ..•. '.;"1 · · ';,,c,,;,·,.r:--,- ·· · -
- 3 
I 
..,,_'\1 .. .  ,: : ,:.:..: - �-
- 4 . 1 ---- �-. �, •.. ,, -.�·;,\ .,
.
.;: .... . _ ............ ,., . 
U T 22 23 0 2 3 4 
F ig .  2 ( 1 4) 
B N = 4  - 1 9 1 8  
5 P 2 7 3 8  
4 0 0  
R T I 
3 0 0  a: ( K M J  z 
5 0 0  z 
w 
z V 0 
a: ( M / S l 
(j) - 5 0 0  
(_J 
- 8 0  (_J 
p - 9 0 
( 0 8 M J _ 1 0 0 
- 1 1 0 
4 0 0  
R T I 
3 0 0  a: ( f\ M l z 
5 0 0  z 
f--' w 
z V 0 
a: ( M / S l 
U) - 5 0 0  :z: 
- 8 0  (_J 
p - 9 0  
f O B M J _ l O O  
- 1 1 0 
H f r N T  l 2 0 0  
0 
C N R  = � - 3 ( 0 8 )  - 4  
U T 
J U L . 1 -- J U L . 2 1 9 8 6  
1 9 8 6 Y  1 8 20 2 1 H 1 3M8 S + 1 8 3 0  5 H 3 5M2 4 S  P T = 8 2 0  S L = 0 - 5 0  P R F = 3 3 3 H Z  
I� 1 ,11 I ,, 
· �:'.i.1t:;i rt11��'i;.-;11
· i H7.:=:.;;-�:·(H1i1;::� 1�.i .• �· :iv q
1
· , . 
1
\���i�j::2-:: i-�· · : ·  � ;,:J, �1 1 . . f�:::a�:.;:��� 
-:;��;,i!:{ ;f.;:,-1:f::ti: 'jl h;y, :: ,.::;J;tr.,�il:'�:��-/IBJh_ w:1J)J i i,:. ���;_::- ;:J 1.:-?.·� n t. ld',�:.;:; ili!:ii�=..,��1;.,¥,:;.;.��1i . L�"'�:.�::� --:.:1:::.,;��-: ,] ti1 i:r .. u:;,�.4t h·Jl · ��� :d�J&�:ft-v1��i1-�rnti1�i;;; :2����;�i!t::..�. ·U22W&b· ,zill.imli..� l�:��·�-i.::.�· . . .. .. . . ... f: ... ... ., . . . 1 . .. . . . ... . . . . _ ":'!'I' . • • •• • • • •  ,T··· , :u  . ... . ... .. . ·aa·f· � . . ,. ._ . r· 'q ..... . _ .. _ ... r_ . .. . . . . ::�'.J:��:1, ;�Ii:"��£::!?f:, -�dVl . 1: ::,/' . .  ?�?B:;µ�� i/: . �� ; . .'t.1-:�� � 
____..........,.....-__  . -·---·-l ·----�--·t··�---· · -�---,,_.1.,.._.,... • ._/••-.., .. .. --.,.-""" ,·4···"'--... ·-_......,,_ .. ,.._...+-........ ,/'\... ___ .,.,.,. _ 
1; 
-..._-·"-
'Ill 1 ��I it � ··'I 11 ,ia, 
.;;_<.---...-...:.. .• ,:-'t'!:-':!·:�:-='�-·�.:',.. ,. ''!. {;·_,_.·,,.�:·:;'" •• �.'-.:\'1,.;:·,·-?:-,._.s-· , ... vT+,. -� .. _.,;"·' . .  ,".., �+,""�;1 ...:'\, �, '><�· .. ..,:i'<,,:" . .,,.;,":.f:•,.: :, ""'."-' "'. ::"J,:-:.3-"; >;.-i 
,;....,,,:>;\,�;,.':.:.·:J •. : 
... . , '"'•O' --,k�_,,,,_,-J _,__,,__,"·"'J"'·--·�=,··-L, .. ,c.�.,J,� """'\.J,.,,,., ""''" ,,I . -�·-, 
2 2  2 3  0 2 3 4 5 
Fig. 2 (  1 5) 




















S P 2 7 3 8  
R T I 
[ K M l  
4 0 0  
3 0 0  
5 0 0  
V 0 
( M / S l 
- 5 0 0  
-80 
P - 9 0 
( O B M J _ l O O  
- 1 1 0 
4 0 0  
R T I 
[ K M l  3 0 0  
5 0 0  
V 0 
[ M / S l 
- 5 0 0  
-80 
P - 9 0  
( 0 8 M l _ 1 0 0 
- 1 1 0 
H 
( N T  l 
C N R  
[ 0 8 )  
f 
2 0 0  
0 = 2  
- 3  
- 4  
U T 
J LJ L , 2  � J U L . 3 1 9 8 6  
1 9 8 6 Y  1 8 3 0  1 6 H 4 3 M 8  S + 1 8 4 0  3 H 40M 2 9 S  P T = 7 8 0  S L = 0 - 50 P R F = 3 3 3 H Z  B N = 5 3 4 3  - 8 3 4 2  
�11 1 \ I 1 1  
.
.. __.,,. ·-------
l'l / 1 
/�l l �i ,lltfl I \1,l '111 1 I II I I ' 
·1 ti�.-.:�·t·1':l·t��,::�·�s-;,rr·\·�t'1�f�: 111� ,,  i :.  · .f : :f:.. :· '.';�:. 
� r· /I ,,'-',".�' s1':-.:' 1��f�l.rt_•;. �!� ••� �<.t o ?J:. .i;1 : r,t 
1
J��� lt : -� 
I , "1 .�� :'..�\:?�.:a.;::.,.,;_t:Jr: .. ;.!:.;. ,:; �. I . Ji f� 1 .: '..:r, 
� . .-,
·r :  • •• �1, s· . . . :. • S ,1 ;-..,,, . • . I  · ·"l � ' '· l, .�. , · . . . . .. -·· · .. _ .. · · · ·r ··-:- · ·· ·_·- · ? fT�_1wrT ' 1  I .• -J I i · � {;J.¥ST:J�f_t"'Jt.:;�;"}:. : ,.i E : � t . ; '. r. :: : � ?'.. 
_ _. ____ --i�-'--" .. _ ... /
""" 
.,.J.., .. ., ,.· ••• _ __ J,_ ... _ ., ,·�---
)
1111 J ' I !' I n 
.. JL . . . ,pJ1 1 v1 ,
1
11 , 
t?:�i��411im· J}i:�J.t(l��r �J���·-?JE�if!;: .���;)nr�-i!:.�v.��3.�F. irt-1( ; '.· �! ·rYrfT2t����-Jn� 11tqr r ! ·  .1 . :  .: � ; ;r} 
-!i ·;. t:lt�Jf:.�fil J,ilt t.Mi}�·llir};�J �!,;f(t�.�:i.�*: JiirJ:t�fl:tbf·iJ:islll:1n t�.tildl" tt�i
fkt�1�:�;�§fJ���; ti�wH1J t:i ,:;, � Ju,f�.'1� / 
· ·  � .. - �· ···--"'·f -, 1··- ,;�-,i;,ii:. ,,,ft�r .. r1· -· ·1 · .. r···, .. . . � . .. -.. - ·· . ... -.. � . ............ �·-·1 • . . . · j 11 t'7 N, ... . ,.. • ..... · -·· .. •• r· .. T· · ·,;�r fffl'·nii: ·,��rr · - . . 
:1:TII1r?} ( U? ;}t·)J<�r;r0tI�Iff�:1::t�3�r:??;ft:;::r.·i��� ?l J:i!:"1· .;1.r1} ;  -tfJJfI�::�:l"DrE[b \-�; i t { { \1: if . : _;·�·\ 
I -· �-- _ _ - ,, - . -. t 
� ........ .__... 
, ..,.. 
� ---�� -
_____ ___,,,,..,. • -,r--· "·- -·-- - .. .,..-..., . ,.. �  .... � . . .....
... _ _  
.- ., _ _;;,_,,_,= • _;, _ _  _,__,_,'i__,_L-'?,__� I -- - - -- --- __ __ _ _  J 
1;...:··.).·.-:.,:�,::.-':��J' • :  • • •."<1·· .,- · � �·;,•'.,] ,• :\� ' '/·\�,-f,s:''"'° '':,.�:>:""-''l"'Y"'\,/:•,) ·l. ;/71("°::!''\.t•.;.--�)':\,i-,'\, .. ,�;;;·��';_ l/• , {',J,/•'/;:/' 
• ...,·--... l.."""",,,.,-r;.$."'f-�·';:;,!�..;:.:,.:-.;.,..1._. .;,, ... ·,.,.:;.!..·,:-·.:.f:-.;_- ., •• ,.. I -/� .,:, /. ··1 '.-..,. ,;·=· 
.-· ,.-
_ ...... ., ....... \.. ,·>
<c 
"� , . 
. ... r· ·r 
.,.., ..... .. ·-"'!,;e.. .  . .-· • , 
lo' l.-� ... ·-i1"'\
,,
\'·-..... 
1 7 1 8  1 9 2 0  2 1 
- , .... .,.--:;..... -r 
1
· ,.,._,�v>,,,._.._:.,,,,__--:.�-,,� .... . 
t , •. <·"·· 
·
·
·c: • � �.,,;.;: /,.,:_(,
<l
'i't>: .. - I � -.... ...;.� ...,..,�.,-.'-.:-.·,: < 
..
...
. .,. ......... , ...
.
.. .., • • ,/ 
2 2  2 3  0 1 2 3 
Fig. 2( 1 6) 
S P 2 7 4 1 
400 
R T I 300 a: ( K M ) z 
500 z 
w 
z V 0 
a: ( M / S l 
U1 -500 
0 -80 0 
p -90 
( 08M ) _100 
-1 1 0 
400 
R T I 300 0: ( K M l  z 
500 z w 
w w 
z V 0 
0: ( M / S l 
U1 -500 
L -80  0 
p -90 
f O B M l _ l O O  
-11 0 
H f ( N T l  200 
0 
CNR = l  
-3 (08 ) -4 
U T 
J U L , 8  --+ J U L  . 9 1 9 8 6  
1 986Y 1 890 1 7H3 1 M 3 4 S  _. 1 900 2 H 57M5 7S  PT= 820  S L = 0 . 5 0  P R F = 3 3 3 H Z  
I '� I , I I 
1
�
1 Q• I 11 1 I 
-�'�,�,- ,_., __ , ·1 ·-·- . .. : ,/' 
, ,  ' l 
Ill ,. 
• I .- • 
•
• • • 
I ' • .. J1 ; ... _ .___..,.._,.. ..... ,.__ .. .... -...... �t-: .. . , .. ,· ...... -..,. ..  ,r ... - -..r�.!\\:�. -........__,"' �.,..,._. 
I If 
,._..> ____ ._ 
·� p I i  1 1 ! i,�� I '  l\ �� 'iii ),I��\ � 
,_,, .. . .  --�' J,.,.: ·�··.-<., •• :_/.-J ..__,-.. -:\_.,...,..+,.,., ____ .,./\.._ __ _
.'.1-.• ,� ��  /: f,���-�L-....__!,_l._j,: 
B N = 7 4  l - 3 326  
·"':.·-�--· 
- . .. "�""-- . - . .. . . . ..- ,· .. -·�r ., ... ..,, .. - -=. ·r �: . ·. -� i 
l I /·"·!".>··-:·
'f't.\· .. •• ,....,.,._,�-·F-':":,(."="T;":'-'":'.'t'�--::, --- . [, .,"' �-: 1�-�.. •'; �::r"·t. 't -;,:;. �_:/ •,:: "::? , .j'�\.;�::;;.,,.�:. ,.,.� .,,.:,!f'"-./ '. · l • • ''I /! �-. � 





.. l .,.;"',-'cc., 
1 8 1 9 20  2 1 2 2  2 3 0 2 
Fig. 2( 1 7) 
w >+"-
J U L . 1 7 - J U L . 1 7 1 9 8 6  
SP274 3  1 986Y 1980 2 H9 M34 S  � 1980 5 H56M51S PT=820 S L =0 -50 PRF=333HZ 
400 
R T  I 3 O O �t��f.
11,�h ;! l}1f1U\, ,  I' c:: [ K M l 11hf\ ml\11 U 1 ¥ z 
z 5 0 0 i' ·�,,:,���Pt/;.J. :l . ; . .. )::'\ '  -� ';;i:i:- , w - - �1·� .. -,-� ... ·,·1··· , .. h ·1 1 .. ,N iJ:�· it . .. ,,.,u Jl: · .--· . : ,- ·J , .  �'·�'r\/\� ;·.f.�]��A�nw1, ,  (�,� 1 i :; !,ti � ll:r£ · !Jif� , Z V O ��" ...,,,;., ... 1,, 1'. .. l,:.-a'f.trrnl, 1\ ,-....'!' , • i:li I ,  ll 1 .  L,;.:," . " - . . . • "i i . ·1 I " I'" , r i;T f' ' ' ' .... a: ' . 'if ( M / S l , �..,.i;--.. -:i,� -"·"' . l .. , .. ·. ,:,,,,,.w 
8 ' � � � ,























I = ! ! ! 1 --- ,·-::·u:,::· �-
S 
O O 
1:�?,i�.�f)�_i�,J ' I �- id I ' _;.�::; 1!:;��;,:fr�� 
V O �·,.1t1 .�[ , , it d� ... � 1..HUlitl, licii.1,,-H t, �-- _,  '>';.; . .. . .. .. . : 'li?;U·.rm\iif''r � �m\'l'f11f\ · j '  T r M I  s i = ... � W ·N r ,� w. 1 ,,:-;;;- -,-:-,::-, - 5 0 0 �:�: ·;.�:��-: ��7.. •f : i '1 : I H:f\1 .. '[�;.fs_;, �. 
-80 -
p - 9 0 {_,....._..._J;·: '\ .. --: - - 1 ·\: . :.- .. ·,·:, -...j..:,'-__ _ 
( 0 B M J _ 1 00 _ 
H 
( N T  l 
C N R  
( 0 8 )  
- � t� I ��·,0i----,\���;�)c------�:t-��;:--?·r-----1r�0�"1 
0 -
- � �.J�..,,,,.,,0."",.·,1c-�l I · ) 
' 
= 4 
"''-.,,,-,7:-,<·::;-- ,�,.-4,.f""J,:_;-',::'�- , ' ,;:
-,
, . .  
3 r �- -..  t . .... .., -f"·�-
U T 3 4 5 
F ig .  2 ( 1 8 )  
BN=l826 - 2864 
w 
CJl 











S P 2 74 5 
R T I 
( K M  l 
V 
( M / S l 
4 0 0  
3 0 0  
-5 0 0  
- 8 0  
J U L . 2 1  - J U L . 2 2  1 9 8 6  
1 986 Y 2 0 2 0  2 0 H 2 7 M 3 1 S  + 2 0 3 0  5 H 5 9 M 1 0 S P T =84 0 S L = 0 - 5 0  P R F = 3 3 3 H Z  B N = 5 0 3 3  - 76 4 1 
,� 111\ \ I I 
I 
1 1 � I  
P - 9 0 
( 0 B M J _ 1 0 0  
- 1 1 0 
4 0 0  
··r-r·--�- - .•.,.- ,--�. -·-..--.....-..."' ..... �---- _.,...,""v.,/.r..,l'··-.,..,.,,_..,,� 
R T  I 
( K M  l 3 0 0  �pll � 
, 1' . 
I =1 ;·
, 
; �'r�=i!��� t�:�: 
V 
( M / S l 
j ;iJ Jt;; :t 1�t�-�--\(if�£��:.� 
l �»' I!: ·�-:�.�1!':.•J,;; ... . ��• 
H� !fl' ''l'III . , . .
...  .. . . 
i 'iii ,,. . r�iLI �· 1· -� r. r-it;il".'.:.!�::!,'!;r-1 - s o o  � !1 ·� •. ':.'; • . ��,.\1��-;:,_��� 
- 8 0  
... -..:i.�..:,.�::;;��, 
p 9 0 
,¥ . ·  · · 
-
. . •• , -··�. , .. . · C""' 
( D B M  l - 1 0 0
0 Y 
.
. ........ .,, •,.r · · , . ,  ··c•.'· c -•-ec:-, �'··�- , ,,. .. ' · . .. >; .,,, ,� �-"'"" , ,! 
- 1 1 -"·'·'· · · · · 
';,. "' ' ;;,,\ · 
'-\/,. · ., ·,,, 




-...-..-...·.}.,_.-.,,-._. · ........ __ J_.,.·� .. _ ""-,,/....,., 








,,,� r..�� .... -:'�.- . 
D, 
H I r...,,,,...,. .. :( N T  l 2 0 0  
0 
C N R  = �  
- 3 ( 0 8 )  - 4  
---,.,,.,,,.,.4,.,,.,_,,t,""',,...,,..,1-'W..,..,..""'*\ .• rr""-"""·,f ?'·.,.--"" � ..;���.'i:,,: .... -
U T 2 1  2 2  2 3 0 2 3 4 s 
F i g .  2 (  1 9) 
S P 274 9 
4 0 0  
R T I 
3 0 0  a: ( K M )  z 
5 0 0  z 
w 
z V 0 
a: ( M / S l 
(f) - 5 0 0  
c.') 
- 8 0  c.') 
p -9 0 
l O B M ) _ l O O  - 1 1 0 
4 0 0 
R T I 3 0 0  a: ( K M )  z 
5 0 0  z w w 
z V 0 
a: ( M / S l 
(f) - 5 0 0  
- 8 0  c.') 
p - 9 0 
( 0 B M J _ I O O  
- 1 1 0 H 1 ( N T )  2 0 0  
0 
C N R  = }  
( 0 8 )  -3  -4 
U T 
J U L . 28 � J U L  , 29 1 9 8 6  
1 9 8 6 Y  209 0 2 1 H 2 M S  S -+  2 1 00 3 H 4 9M20S P T = 8 40  S L = 0 - 50 PRF = 3 3 3 H Z  
..,._..,_ 
1 '1,� , J , ,  �\ I 1 1� !� I , L  , 
, . , 
4 ,, 
-. , 
!' )j · ,'-:-!;1''. �·· . ·,/''. ;; •ff ' · [f ·�·,.�:.��-�l>, ..:·:: '�'-\}:;•:, �. ti·j tn. -�·i'l':v� ... 1 � �1;1i,t���t:F,;-_;.�· .-.:M!(.!.� . . , ·=, 
5P- ��;�f Jt .1?:��;fj� , 1�ffl4t1fTftg� �·1· 15f{t;�j£;:: 
•, • " .. - • ' .. ' I ..-�· � JI - • ' ,., .,. 
, .. 
' - • ! 
· ·t· _ _  �-L 1-� � :�{���;��s � � �r I �� :L_�i�;�. �� ��:,�z1:· 








.. ', .'..,.t ..._.,._.,/ .. .._ .. ,_, ,,. ·-""" -.....-·---· 
.• , . .,.._.,,, .... ... 
i 1 �! 1 • 1fl1 1., ,i f 
. r-\; ···"l 'r··· 1� . .__, - ,1- ,. ·'·'., ," : 
. f� ., ·.':'r, ,\!•· ; ,., . -�" .. , 
, .. ; (�? ::'.,�; :· ... f'"; .. 7f,t=�� ... �� .�, · - � '�·J> .. � . � ·:(�i�\·'..: 
.; ,\�,r�;-� �:1::t13,�:\�1;_::' . .  � !··ij;·�:; r .. 1:u�::�:::;:,.·� 
I • " 'l "fll F 1','fv.f . "»'ii'•·· rr! . . . • . 'Fi 111'- ...,r,, . 
, 1; ' • , I , V" � f.· . . 1�:i- ,• 
l{"-"•1'-.�t�,: ¥�--:o;y -arr..,"/ 'T' J,, ' . . ! •;,t�'"'·'i ?:, .-.·-::-· \i"7� .... rri-· ·� .. '· 1 ··i) • ,! ," ��·,- ,-,r•,"fl' • �1�t:1!,·1:.i{t·!:.-. :��'� : :  t{�·:;, -.. l :' t � -�� �lJ: 1-� .. :.1t .. ;f:-. �·r; .. �!1·;:, .. �i t.< , 1!�. ·1� f' :':: :'t·!·�-::��;>�. 
' .  •,,..._ !-'�--- .,..:� ��--· ..... ·, .. ·- .. �:J· ....... _..._, . .,,, .. ......,.___...,-. ,-, . ·-./' .. _ .. -.....,,,., ........ 
"'""'',,,·""w?,,, , t.,, j··· .., ..�....,,.,_:,:;"?.; •• j/":,h\ I "')�->r'·/·:�.--.  ''f ,. '\
,,-;
, ,, · , • ., . ... �t-�1"'',,.. 
' " ""'"." '" . 
"•• 
. . . 
•:, ., ( l .,,,, ..·,{! • • ''"""-,,_)..,,�, '�="'""'� ---.,,,.,,,,N > [,., . -,;.--. ,,,.. ""'\�f , ' . . �.,;,,,,,,., 
22 23 0 2 3 
F ig .  2 ( 2 0) 























S P 2 7 4 9 
R T I 
( K M J  
4 0 0  
3 0 0  
5 0 0  
V 0 
( M / S l 
- 5 0 0  
- 8 0  
P - 9 0 
! O B M J _ I O O  
- 1 1  0 
4 0 0  
R T I 
( K M J 3 0 0  
5 0 0  
V 0 
( M / S l 
- 5 0 0  
- 8 0  
P - 9 0 
( O B M J _ l O O - 1 1 0  
H � ( N T J  2 0 0  
0 
CNR =� 
- 3  ( O B J  - 4  
U T 
J U L . 2 9 -+ JUL . 3 0 1 9 8 6  
1 9 8 6 Y  2 1 0 0 1 9 H 4 4 M 5 6 S  + 2 1 1 0  5 H4 7 M l  S P T = 8 4 0  S L = 0 , 5 0  P R F = 3 3 3 H Z  B N = 4  l 6 1  - 6 9 0 7  









• .. <:,,,, 
. ( .. .,:,q� 
SAP 
. ' "�'-"  -� .. .. i'1 ':\'(". , :( ·� 1,! • \ 
. . '· . t .• 
' - .. ::,. .. , . 
_, •• •  .> 1  "--...,.-..,: _,._,..._ ..... - --· .�·--.._,,.;wv � ... .,/.v.......,.__,, .. -..."+-· 
:_ :. ''f> / ,1t¥t',...,I>,,/ I .. � ... �,_ff ,"\pl A ' ''.";.. •,_�\ -.•:::! " \, v .., .... :) J;.:'<"t' 
". 1 ,.. f""'?,. t ·- . ...,_. ·r-::1·�'1., , i ... 1,, I . "'' ., .-:.f.. \ . . ':ti:,i.l'.l"..;,,:-,,:. • \/{�� v<;,,.. ' .• , . • *1: r"'\:'' . -·�:,.: . . 
"�'�\,,�;c,-.. .... �l;,.•"'� ;.� _ ;� 
\�1?1\
-:"" 
2 0  2 1  2 2  




2 3  0 2 
Fig. 2( 2 1) 
;:�.a,�� -,r;, .. �,.,·\.Y�.-:\ .. � ........ f.i'-;,,..��� 
·,:.,,t �-\..,i'f1 ; \ 1:,.:!/-
"' 























R U G . 2  - R U G . 3 1 9 86 
S P 2 7 5 0  1 986Y 2 1 4 0 2 2 H59M 4 2 S  + 2150 5 H8  M57S  P T = B 60 S L =0 , 50 PRF = 3 3 3 HZ 
R T  I 
( K M l 
V 
( M / S l 
4 0 0 
30 0 
5 0 0  
1I.1 � !� 11 1 ,  I i��\11/11111 I I i  
, . ;-:;,<�' · 'F'"� 'i'j;-��,,�-111__,,'ii 1, 11 /1, - �.:h;.i..1i 1i · , . . '- r�-.:r - i•il't·�!i-vf.,;!. :;,\; §l.?� _c:•tt : !�;� {"� I r';, \: :3\i � ·�!fl'� 1 I �� , e\ 1 \�;�}�.:;:; tr:{'f: 
0 _J.,-s •• . t.-'--" . , .1. .• , .. Il ::n,... f; . • ill • • I Ii: • . •,, · •. i.. - _..;.'j,J r:r-... o:· .... �--- · · ;,, .. - ' ·� ·1 - y •  . .., .... .  .,.._ .. J!:"""' '"t r--.r.,- . . ..  w,r,1---, , 
� • � I I 
•ft,r�,·r:.n-=� t , (i i" � I �.'.;:: .,_ • ' i� "fr 
,. I .. �., ,� ��� .. �·ti.: 
i �:t):iT�;:,;:-;:r,r;t, :f. ?J0----r:T\ ·11 r. , •• �ti,: · :� 11�--. . �. -T.r,-; .�i-:�-:-t-::-1: 
r ) :i �(,; �•,"1,:.;,�l : l� ;�, �� }-I � � 1 i'1 ' �  :
.
{ J �;;•/t+��;;'-"�.f.t I, , - soo 
l t I + � -+I - 8 0  , , ·, ·. . · [ 0 � M ) = i 9 g -·-·r·'--·� ·-; · -,·�,'.- , ··s , . ...._.- ' v ·'�···-· , - ' 
4 0 0  
R T I 
( K M  l I I I I i  � I I 111 1 lg "I I 30 0 -I I 
5 0 0 J.f]};t�N;/ · ·1 ··wr:��itv :\t d . �i:�1 jl1tt1TI f,1( ;1�; . h �-�1:!i')l).ft,i V O :1Hh•:�!-�:.rr•>J 1 , ! :' .,.p:J:.'£.J'.
1 
.. tc,. ,:v, �!:�...i.:1;1:.-:11:W�� :H:a1.. ,.� : :..:.:;:,.'i!�� r.�· tr·: 
'I"'" ": . . . l · : 1  n · r  , .. r . .., . • ..,F .. , ·i· ·'f;·r :��- - .  : '  .... . . . 
( M / 5 ) :. i:;, ·\�">:'l>'l;:j! ' :. , ,i; �:::;;-· ,.; r. l•"'-< · - r'-i·"1-A· i.-. ��l;r l ' :T'l i,r:,;{t-:"1(7t'··� 
- 5 0 Q '-r r.
' '._ ·:��1 .. � , .� i'· , :: � ,  ;�:· E ... i.."f �
. , Ji \!\� :� �fl . .; r .. � . td\"!,� -.: ·� :,�¥�r, 
- 8 0  J p - . . ..... • . , ; 9 0 ._.,.__. __ - _ _  #,__... -· ·-· ·-'·' "· __....,..,.._ - ---·-· .. - - -��-----+-
( 0 8 M l _ 1 o o I 
H - 1 � 0 "'""�·,,,cc. .,-J"w· ,.,_,, .,,f,,, .. ,\, _;�·,,/',"""'' ['"\)\._/�,---. . ..---�',; 
l N T  l 
C N R  
( O B  l 
2 0 � __ _ 
. I l I I I 1 1  1 1., .. ,_.,"'.�-o . · ,·., 1 < 
\'-' 
= 2 J --- ··- ····!...,,:;;:"'.,= ..... r- :\ ___ .. ,._ ..._,�..., ·t-...:., ............ :,, ... �--,'r·,; .... _.."',.:-..._,.., .... J ............ .,.. . ...,..--3 � 
- 4 -
U T 0 2 3 4 s 
F i g .  2 ( 2 2) 




















S P 2 7 5 1 
4 0 0  
R T I 
3 0 0  [ K M  l 
5 0 0  
0 
! M / S l 
- 5 0 0  
- 8 0  
p - 9 0 
! O B M l _ l O O  
R T I  
[ K M l 
- l l 0 
4 0 0  
3 0 0  
R U G . 3  -.. R LJ G . 4 1 9 8 6  
1 9 8 6 Y  2 1 5 0 l 9H30M 4 9 S  + 2 1 6 0 6 H 2 8M 3 1 S  P T = 8 60 S L =0 , 50 P R F = 3 3 3 H Z  B N = 3 7 2  - 337 1 
� :D/;tBl :. �� . ::: �  .. � 
'- · 
,A,,A ,...,,..__.,., .... _·,__ .. 
!:I I ¥ 
. . :r ··- . _,,, ' I •• . I • • • ' 









Ji'f I I  l , 1 ,4'��111� I �,� 
:. . . I . < • I ,. l l ' ·:-, .
. ·. . . 
,�. \
'"
-'-'--" .. � �- • -._\) \,,.
"'·\� .... .,......, ... ..,...,..)',/; •• •,'\.,'lo .._ ... _' .... ...-:·\�.r.:� .. :..; rv·', .. ·; •:,,.., ':' 
1�*'• �, 1 11 �"�_..� ,  ffi,.�1� ta " I l,-1,.� , 11 
lj . ! � :t{} :t� �r...ul ,fll·\i'J "'· :-.;•;·: 
i" ··1tfi1YJ1ift,· i � '.1- 2! 




� I I 
5 0 0  {�"·"'· ··1·· ... �.1 -::::i: ·; ·,�· r ·�
.
I 1i t'J".r;, : �t( ; ').,. .. ,,,Jj ·,. ,T, ] • i • ' ,A[ ,,,,,,,,., ... ·�, · I ' " ' 21. 
I 3 
0 : .. �·., \'.?. .1 •. • ·:·· : ,
1
·!��J .... 
. [ Jf . ·: 
V . ... . . . . . . ' . , . ,,., . ' 
I , .  ' . ' 
( M / s ) .,_J,, .. .. ,tlf'i' , : �  1 1  I !..., .. . , . . .. .. .. . . . .  J, I ·fl· "Y;.:-r , i,· \�1· · .  � ·.:/ .,.t i [ ' : ·r . - 5 0 0 ; ,.- •: i . . . " · . 
- 8 0  
P -90 
.-., 
I D B M I - 1 O O 
N",'.
' <· -
1 1 0 
·:,.: ::�\,,,/,-, .. ;,, \ \·--:,(,:\./\, .,/' / ,/"t·\&.,:t=�\;,,V,t, ,_.:/"'' 
-"·-·-·- -.,,,-.-., \ · "' ... ,_ .v .. : .� t .. :: . . •" .. V .> ,,.-'..._ � ;-, • � , .. /.,•.,\..._ ...... ,,.,.., ..... , - , ... ......, ..., 'l.1 "'-.--+ ,; --· . -·-:'-/.,,�· L" ·'_·:: ·_, .. ,.''\}--/ t·,·\_.,� ·.,:,,:•/ :':· .o>.: _.�-;. __ ::l....<'v·, • 
H f ! N T  l 2 0 0  
0 
C N R  = �  
- 3 ! O B  l - 4  
U T 2 0  
,. -.-,---,..� -� -,- · - .  · - . :, · ' , i ' . ....... ,,,-. ' "'-: .  
·'}' • ' , ... ':i'Y."-\'�·-,-.,. . .:,;,. ""·J-'."'.-'-"> ..:,.!'.:�._ .... \�·----·�:. 1 ··, ' 1-= .AR • 
" ...,., .•• ' """ 
----- ' �-- - . .  -.i / .... ,,.. , ' , -·. � ., V' . " ·.� ''
', 
\.� 11"·"'"'"'· ,, . ,- , , 
2 1  2 2  2 3  0 1 '>1 .e 2 ·��':./' 3 4 5 






CI z z w 
I-z 
CI 
S P 2 7 5 6 
R T I [ K M l  4 0 0  3 0 0  
R LJ G . 1 4  _. R U G . 1 5  1 9 8 6  
1 9 8 6 Y  2 2 6 0  20H4 9 M 2 7 S -+ 2 2 7 0  3 H54M 1 7 S P T = 8 60 S L = O - S O PRF=33 3HZ 
1• il l 1 )1 I � ��! I I 
V O �� :.�_:>'. .\
1/},i:�1�f ::-rr:�:��1��1·����- :'.:��>!\�,n�.�v �'d1!:�. � .. ��wu1:�1��:.����>-iJ;-: �:��·�-<� 
' . ' ,, ' • . . I tl' ' 1 ' . . .. . , . . . ·1 1 ' "'I 
'" I ·· 1 . r 
, I 
5 O O r�· ·?:<' '</ :� :-::.:lf!l:f}: ·:'.�f;f; :· ��: t �:r l .i A::r·j � r· ' '�d'l,'j' l',.,'::;�tL:: ���'.�JFJ{i'� ... ::> 
! M / 5  l ·--.---... .,..,.. "'""'� . . ... . ,.. ... - �.,..--- .-,--.:.,..,..-l . $ . ... �,,in · /  : ;. ,- ·-·--,-' · ,-·· ·.,.-·i ·.,...,.;r,:··..-··, 
U) - 5 0 0  '.··"<r.',-r;: i ,, :- ,· : t :' ;:;:\' t :L;/ ; '··"r • r;: ,  � ·}:\, • j:, I ;: - . ·. � ·>·-;ch:!:.:; ... -= ,.\·' ;:,;\1:.i;�-
8 I o : M  l J� �J�-·�- -:· 1· ..'· . ..__.·_..- }·- ·-· ·:··�·�-i�---.,.- .·�--.-...� 






- 1 1 0  j : 4 0 0  I R T  I \ L I I ' ( K M )  3 0 0  It., } I� ' I ll I l t • 1t I , l 'lll1k, 0 0  I � 
" l,,f-'" .. ,· ' '}II > , .,( . . ,,i ",\, i fi). . I • '�'• • ·.1 • ,,-•J� ,., '  , .. �H ' Jf'm " '"'· ,i; .. . ' f� ,._ •'" �" -'i\·' � :-"" 'ii·� .
.,.��::.�'· ,-:·� � t: '(• ,·;:.\c!! r· " �  · ;  <' J : -� ��· .. i r  1 1 ·,1 ' i  , .  'r.. , : .  ,i'! 1·1�-t�i:..lr :,,;c-;"l.=f·�;;.:::q 
5 
1:�:1:fi(it}i: t��·.;,1}/f'}�ti� , · ? J .:�-:i H :·\·f:.:� 1 :i�i : ::�;�ir·· 'f ;\�i:::� �l��fa;��� 
0 ::;. :.<, 11: ... •.;'llti� ?, ,:; , • •  �·:.tJ. 
I 
v.�\J;; �ruil: 0,,,.:Jf. .UiJiiUu,J.1111J.�.�-�.· ,·, ... ,, .�1h-1 ., :  ... " -· ·-·"':¥· · ·· -:i•-•rr ·"�,, qt•M . " lill,r-' �'"" 11 -.. f 'll liM-�l"l\�r/:'T"..... =·--·� ..... ' , •!1s: ! ,' !1�  .. � ; , r , . t ]P�1 1 ': L' ' . . . . . ' [ M / S ) ,1 ,,,,·�,<;,.�':" ,•·. •;•·r·',!<''".;;; " ' 11 � : >, ; ;�:""'''l'l '�- ' ' l ' :Fl;\ , ,• , f"' ' •� ••;� ;'·A·'"N_. 
_ 5 0 0 ,,}.� ..1.:.1 .. :· ... \
. �;,, f ,:. �.�:·��.�-.:� f!\ · ,  1•1� : ; .. l ·1 , ·{·t·;·, ! ··: : �; 1 !(. :f.! 1 ·.: 'i �5:t�: 1!4� -:� � ':V..,tr:r.�r.1 
V 
- s o  I . l t -. . .. ,,, p - >I"'. - • •• • ._ • � . .. • • /y" . .• l D B M  J - 1 � � . _..,__ ... _. . ....  - • ..__ ......... _.�] • ....,, .. ..., ., ,� -· ·- --...-v. · .. ,. ,,·" '·l---"- -----l---,----... 
H 
( N T )  
C N R  
( D B  l 
- 1 1 0 ,''(' ·  . ·· --·>/,-,�. ,.,·", , •. ,..,,..r�. ,/s,, . ,..,\.,__.,,,// . .  ,=,.. ··- ·  1 
2 0 0 
,, .,. ., . _ ··-;·�--� . l. 
J ..... i., , -::i'-r"
·
"''J.'•.;., = i .- . ,.,,.,.,.._, I .�.,...,, ..._·,-��,, ....  ,,,_--.. �"'° ··"""''=' . . 
- 4  
U T 2 1 2 2  2 3  0 2 3 
Fig. 2 ( 2 4 )  
B N=59 ! 0  - 7 849 
S P 27 5 7  
400 




z V 0 
(I ( M / S l 
U) -500 
c..') - 8 0  c..') 
p -90 
( O B M J _ l O O 
- 1 1 0 
400 
R T I 




z V 0 
(I [ M / S l 
U) -5 00 � -80 c..') 
p -90 
( O B M J _ l O O  
- 1 1 0 
H f ( N T  J 200 
0 
CNR = �  
- 3 [ 08 )  -4 
U T 
R U G , 1 6 -. R U G . 1 7  1 9 8 6  
1 9 86 Y 2 2 8 0  22H S 0 M 4 3 S  _. 2 2 9 0  5 H 3 1 M 32S  P T = 8 6 0  S L = 0 - 5 0  P R F = 3 3 3 H Z  
1 1 1 ,1! \ t1 � � I ft I ��, iL ,ii 4 1P , 
,.._.,...,, __  ,_:_,, ....... {.-...... . ._.... ...... .:............, ... "-"1 �, ' .. ..:'"' ......... _,.-+ ...... ,.:-.......,..'"___..,..,..-�--................................. · ....... i.-.. ............ .._..__.,,., 
I� ' 
,. . j ,:,:.. , I  --�' ..-. .... .... _.J ,-,··V·.-� .. -,.·· 
� _..,,.\ ... ..,.. __ ......... ........ _... .... 1' ... _ ... ,, 
. � .. ,. • ..,,,._ ... f'\..,•• � .. , ,/ •• t.... l ...... ............._ ___ �---i 
.. . .. ;- - , .... :':..:-�l ··
._i����� �.:l!. ) ,.,�-..:� �-�·--�.,. � ,;'"-".,:r...
.. . .. � Y.... . .  ., 't/x:. , }�-,.. . <:. J 
t t � ..,;,.-...;. . I M-,.,,)",;,...•, 
.. . .. ,. . . . . .. . . . � ... ·::"i,: ... 'i'.".;,,,:�:.��- > ' ""· • ..,, ..
.
. .  ,.�.::.- �':."!""Yt,.,� 'fl, .. 
. 
•"'?,.,..:.i,�'\.;,,.";�\i"'·.,:;'-fl!T"<.;.."!'-t'·,�;'\'(t'°,;.�J.,,...':"<�'"''�'"''*'•r!-":;;�;..":-;,i.:""'>1��-'"''i·"�•·,:�!t;,)..,t,,,;,,,. � .. ;"'.l-.-:.•�.,��· � '!"-"\· 
23 0 2 3 4 5 
Fig. 2 ( 2 5 )  
B N = 6 3 1 6  - 8 1 4 6 
>+'>-
N 
R LJ G , 2 0 _. R LJ G , 2 1 1 9 8 6  
S P 2 7 5 9  I 9 8 6 Y  2 3 2 0  ! 9 H 2 2 M 5 7 S  + 2 3 3 0  3 H 3 8 M 2 3 S  P T = 8 6 0  S L = 0 . 5 0 P R F = 3 3 3 H Z  
R T I 4 
0 0 
� 
,1 J, � \  �,ti, i2 I ' I  �I \:�I , �,,, 
IT [ K M ) 3 0 0  I I z 
z 5 0 0 " u  , · , , . . l ''"(-'11' ""' I . •  ' . • .• • .  �·, , . ' . • ' • •  , • ,, .- •• ,. ' 1 ,-., '
r
,1.·I�e,. -· -·. :J!rr�--�· · 






:: ·,:·;; : \;-':.
(
,) "-:'.(:.:' ·\ '-. .;?>�/: hf�f:}.}:f :}!../ 




_ � � � . \ ;, ·. l ·· ::· ,. i .. · .'. :·.• . . . · . .. : 1 _:,J . · :-, : · 'i'. :C :-. :·\.·+: ->: ., : . ,_, · ,, ,:,,> ,
1












D B M  
l - � 0 � -·---· i·--· ., _.· i .-. -�.-/,· . - . · ... : -�- ----·-· -�- ,...._.._r----r,.-
- 1 1 0 ��--��--��-'-��--'���+-��-t-��-"-���---� 
4 0 0  
(�
T






l{ilY��·/7J(� .:,' /ff �::F]i1 J\i.Hr'.·fJ1ff P\�:,�;;�;�rii!l�iitl?i��:t.m1�·�:f� 1· ' ' :11 . • ' . ' . ... , L - ' - .. , I r i ! ltmr ., . ' r ·:- ' 
!;·.;�·t;:�:f.'\S(: :::· � 1 ] !:t: ,' 1 .; .i?:, 0 " : ":':f'.�·;:: ·,;f?,_I��·r :,:��fY:t;�:'.: / J lfi'f.f.1;::�J �?i2 






- 1 i o .. :" ... ".,>---
1 
L 
): ... :..:· . i:, -�·. :'. "::,., , . ..,-.:·,.
r 
... ·_,, ...... v--.=··; .• �-,.,.;·.-..... -. ... -;_, .•. ;: -.�-·/' .... C,,., 
H f -: - ·,:,. ·:.,._ .. i .. <:. " , 
/,) , .. >'"j :.:': �.:.,,_,:/ '":..;-,:..-t·',: • '), \"--:�·,;·,,::-•. t· .. . . . . 
, 
[ N T l 2 0 0 , . .,,... 
. . , .· , l 
- ? j --·r ·r
1
-• (·,\ )-•·0·/<·-t•,:,.".,e��•···,_..,,.,_ .  ,4 .. ·�·- . j 
ICDNBRI =H 
· ·· l l · 1 · - t ·· ·-r�-"�·-rM�f"''"'l
U T 2 0  2 1 2 2  2 3 0 2 3 
F ig .  2 ( 26 )  
B N = 5 2 9 2  - 7 5 5 3  
*"" 
w 
R LJ G , 2 1  � R U G . 2 2 1 9 8 6  
S P 27 6 0  1 9 8 6 Y  2330 1 4 H 3 6 M 8  S _. 2 3 4 0 1 H 3 3 M 4 5 S  P T = 8 60 S L =0 - 50 P R F = 3 3 3 H Z  B N = 4  - 3003 
4 0 0  1� � I R T I 
er: [ KMl z 
z 
3 0 0  � �rt' ' , 1 11 
s o o  11 ..... �.-.... 1ti!liJ � .. . !Ad · i . •• • • • •  , , _ • .  t .. .... ... ,. :. � ·  I . . . .. . .  I . . . . . . .. : ! ... .. . . • . J 






( M / s ) 






p - g o { �t:::::t=��=�===t=--=+--t--r-1--1-=-1: 
( 0 BMl_ l O O ;t - 1 1 0 
4 0 0  
R T I 
300 ( KM l ' ' '  ''Ii¥ 
.a 





z V 0 
a: [ M/ S l 
-500 � 
- 80 c.'.) 
p -90 
( 0 BMl_ 1 00 
- 1 1 0 
H f ( N T  l 200 
0 
CNR = �  
-3 f O B  l - 4  
U T 
1 . . . -T I '""["'�:-;--•¥ • :::-,,/' �;�-:\�., 'h'--"""'A' .. • '°""�------t"-'"•--., .,......_,,.__'"t.-'.i'-..,...._ .. ..._, ·�----�:·...}·,:, ' \ '·"..·: · ·,- f.-.,_..: ·.,.,�· /�\:''.").,._.' ,. .... .,1·,(::·"' · ·-�i·,\,, 1,'/ ,_i,._� ... �;ti;� ·.., �..... \ j ,,:0,,)1�· •• � _'le.._ _.,. ... �J;.�.t.. _ _ ._ _  .. ,"P.�. ,. 
lJ>..
: 
I I I ,,·.·,,·: · :,.. . I '•'-. ... - .  I -·�;,· "';�P i:· 
._";{.! �<, ::a.';/..�\·1;..,.·, ) ... �  .. ��;; .. �,_\;':''t'';" ..:-.�1-�� .. ��,:�.( ....... � .... -:""" , .... _ ,,.1 �- "l, , f I • ('� · --·1--::..•�,,: 
,·�}/\,'."'··+,":: -�"":!�"":o,"<,:-:.,4\�,_!".I:\..,...., /\ 
• .. ::,.'-,_,:...,,,,,/k·
.:i,:,N:·,m,,,.;;,j,;,1$"·"":r.,r'r:-\�,1:""4-'.-.;,r'!°':",,\�,�.,,.. 
1 5 1 6  1 7 1 8 1 9 20 2 1 2 2  
Fig. 2 (27 )  
:t 
.. 
,,-, t � 
;:. , • .J;J 
;/..,�':-'./�� 
f•f); 
f' \," . • ' ,  '.\r,' 
,\.j-:,•.. , l ·. )A..._� "" -�- :::../·';:J.· ,., I""-..,.,... . �-' 
;'I'd�· .. .,,.
,..,. � ,
/ .. �· 
�!"!'' .� 
2:s3 0 
S P 2 7 6 0  
400 
RT I 




0: l M / S l 
U) - 500 
(_'.) 
- 8 0  (_'.) 
p - 9 0  
( O B M l _ l O O  
- 1 1  0 
400 
RT I 
3 0 0  0: ( K M  l z 
5 00 z 
*'" 
z 0 
C[ ( M / S J 
U) - 5 0 0  
- 8 0  C) 
p - 90 
( 0 8 M J _ 1 00 
- 1 1  0 
H 1 ( N T  l 200 
0 
C N R  = � 
- 3  ( 0 8  l - 4  
U T 
R U G . 2 2 -p R LJ G , 2 2 1 98 6  
1 9 86 Y 2 3 4 0  1 H 3 3 M 5 8 S  + 2 3 4 0  1 5 H 2 5 M 5 3 S  P T = 8 6 0  S L = 0 - 5 0  P R F = 3 3 3 H Z  
1 1 1 1 I 
·l ll,� ...... I ' : J l " ' �• I ·  :::_ .. ,, · .-�·' . . :, . l ;�.i: . ',ii • •  ,-�M.rl,t� .. �;. '1,�� '
. 
·'.-;;-::-.7.;" 
t .. ; � .- , r, :.... r- ... �� :'·�' � · ; r :  �t' ::��-.c,:. ��� U,. 11 ,. .,·.,. .. · �, ,  !., .11· . )·1J�1 �-::.. · : : · '" , r,.� � �  J!:if ' ' f, " fil!llt' f I ' 1!f� ,,_, . 
"S, ti� · I  1 If I ' I . f •1 ,. ,t-.,. L 1• -. -. •,; • . ,.. .. tt�"'"!\."': 
: � ·  / · : ;<� !: : · :.:
1 
(, • ,  �;·-. \.�s· 
. ' 
,.., . ...... .,1-: ••. :·:, .;. �::. ,.
·
·-!'-�_,., �.,..,...,".'l ..... '•'-".,· ... ---.J.,,.-. ,' '·:.--· 
' ill-\M� i� ·� �j I rl 
.,..J· '"t· -,· :, .
.




.. lo ·  .. .,....._, • .., ,,. ... , ... ..  ,.,_ .... 
,
_. 
. ,t\J :1,,, I 
·!' . . .. ,,.-s''I"-
-- �"c.,,,�-//'"', .... ,, , . .  
� L . r··-,.. _.,..._ l ' 
j 
··'..,.-,r ... ""-<' .... __ ,,. \·; , .; · .. :,. ... f,. .. :\.--·;,.,,....... . .• , ... ·*· 
2 3 4 5 
F ig .  2 (28 )  
B N = 3 0 0 4  - 4 2 2 1 
� 
CJ1 
S P 2 7 6 0  
4 0 0  
R T I 
3 0 0  ( K M l  
A U G . 2 2  - A U G , 2 3 19 8 6  
! 986 Y 2 340 2 0H 28M 35S  � 2 3 5 0  6 H58M4 1 S  PT =860 S L = 0 - 5 0 PR F = 3 3 3 H Z  
II � WR I 
I I 
I "1 I ' � 
i 1l 1��\11� 
I 
I 
B N = 5 6 ! 7  - 85 2 6  
1 1i I,, 'i.• 1'1 1 1, 1 1  , 1 , CI 
z 
� 
5 0 0 )\i�ri-\� \t:W�:1 -�/:/(/1}:�:. \l .+.:t�!i ;$ ,,,�·� - ��: t�:¥;tF�1:i-;7'.J:ir:i: ·i/(iil.:Jt :}.)} i . � 1.l.:.f \1 I�,i;t1Y.·iJ . .r;tl 
V O . ·' ' • '  , . .  ·. �- ', ;:'",' . . ,, ::· ; ' ,:·,:·�- ·f
'
·
:,· ! · : :  � ·· . '. :?. jl 'ffl . ·i;- 1,n ,i ?.:l"b ·· .. �:;, . .  ,, . .. ,·. : ;  .! . .:�lill ·lr ,a1.mwuit \ ·�•v�L,ti:ij:[·:;Ufxh:11 z 1 • • 1 I · · · . .. • • '  · 11 • • • • .. -1!1' ' ,,�,... "':"'l • " fl • · ·11 , •1 1•· I • n: ,.,,.,, 1 • • • • CI I • · : 1 ' ,' ' • ' "  ' l ' 1 �· ' ,\, J ,, '. , . 
(f) r M I  s 
i_ 5 0 0 :; : �: ·;r �: , J:0't ;F;?·-�;.;I�\�:= ::F?;\�?-: f .. -ir · ·. , . . ,� . . ,;-;·.r:. ? j;:r- �f:r'. }cv:J � rir :; :  : � :; i  �: ·· : �ijJi:< :;.st ;j.� .1: / 1  
C) 
I I 









( D B M )
::: 
i � g -· - ·-. ---..·._-- I ---�··+-··'· . , ,V: ·-'
=
�-t·v�'-"•F��--.�� - -•+ ,·--• --' ,·�+'-.·.--.�-
= 
R T I 
( K M )  
V 
4 0 0  
3 0 0  1, I,, 1,. . ' I I I ' , 1  1 111 1 .t, ' I I \ I "• 1 I I 'I I 1 1 ,111�1i� 1 1li 11! I I i, I 
, .l·-.-�j, . ·  ,t t::;.�b� , ·, { •':",!'. <�' �lt : �'!h�k�·fP .J1:ww.1 Jffliai!iii:�jpf;k,�<;t :�J':•!·{·'l, "'. . 11iil.. <.d 1 •• r')r,j;11Jth. j ' {fl!.. 1 l.l::�(([1 ' ·.n· •:.;.;;J,.�.J.f: 
5 0 0  11M?�1:���"-Vf{�� �]::��it;1:i!:}E�IT1���jl�ff}r1h "1:: , � t,li .(�P:i1tjiU��r�;p�� �; -)�!; �1L .�li! : _  � -: ,·11 L� ?;(j'.;} ·{ , � ;::�:; 
O 1· .  . . . . .. . . � . . . - � - T r - ··- · -· . . . ,r. .. ··in� 'il f :'f ""ii""li:1Tr·· ... , ··J.iJ;i�.r · ·  m�1r�fvfJ· ·r'�l· .� : !JUl?lf '·ll ,-���·-·l! ( M I S  l ,,.,o:-.q ,. ·v,;,· -:: , , r. ,-;-,;r;-,_.,., , ,  ,, ... ,.1t."''1';':!,"', -J,.; r · t  r .. · ,  j� ....... , ,.,""., . .:-;�.s:·, •o::- ,,I r..:.1 t1 }111 1 • - � - 'l�l'-'' · 'i) .ml ,. ,li , , , ,1.-. ... '. , , ,.,�f. .,,.: ,  ',.\ .... -. , 1 , .-;  :,-<. •=r·� -,,," \-;_ \• " 1•• t,Sl�), ff i. ;�1 !<:- t:'l ' I 1 1 1 ,  � "'- -: ,1 / 'I • - hh" i ' )' u.1 : ,l� 1: 111 , ' I • l 1 ::,1 • 1 1111 ·�, 11- \<J. ' � l a •  
- 5 0 0  
.,.. �: . r� : ��\ .: .. , • .. -. !.' ·-(';_., .. :; .:. ,: .1 7J..'1 �. " f;.. � ,:.1- )··�· ' "- · :. l l. .. ..  '" ,'";" :r-: • !.h' 1·, •t!.J !:11 • ) ./ j, t · "  � , • •  l,· r : '  • .  ; �- - . 
- 8 0  l , p - ,, , ·· .' . ' · · , ., , /'',;,, ·, ;. . ' . . . ' . . . . .:·:' ·, ! ! '·. .... . . . . • . 
( 0 B M  ) - 1 6 � ..,. .,.,. ...__,_ ·-�,_ ___ v ... __ . . . ··- - , ' _., "'- ·-·· __,.,.., ...._,._ ,.#._ , . , .. .,_�, .·�v ·.-,. J • . ..,,.· ,�···k -_. ,..,.., . .,.,._ 
H 
( N T  l 
C N R  
( 0 8 )  
1 1 0 ,.,,ri•, ,•", -
'\\ . '."\ (A'f\ ::s_;;· ., � .i . ;. . . J ... ,,_ , , 'c ;;• J.;;.1!"'_ . ..,_ 
f " " .,., ,. . . ,. ,. . ,,. .. .  ,,, . .  ,.. , \ ,.,,. . . . ...., I . : · , ! ·� ,t./� ·. . � : ':, ·:. r'':1;,, .j.•"'"·l.i '" s  - · :,.""· -· �: '\., ;:_;,;..;.·:;·:, /\;:. , , . 
2 0 0 .,. ' ·'•• < •• ' ' • • 
, •• :;., . •• ( 1 ' ,,.,, ' . . 
0 
• � 
\ .. /· ·-;,__·' <�' 




.. . : - ;:-
� i .. �0 • ""',.;;,oi-'-' -�.,.,.,,,,' ·,J /,'\ /;t\ ,, �� • .,.,,._ � �· •. .,...,-., .. k'--· ·'-"·-=· ,., ... -.-�+,,,-, 
U T 2 1  2 2  2 3  0 1 2 3 4 5 
Fig .  2 (29)  

























S P 2 76 1 
R T I 
( K M l  
400 
300 
R U G . 2 3 � R LJ G , 2 4  1 986 
198 6Y 2350 1 3 H 3 4 M8 S -{> 2 3 60 0 H3 1 M3 1 S  P T =900 SL=0.50 P R F=3 3 3 H Z  8 N=4 - 3003 
�� 
', ll , 
' !' !'II� I r 1 • r " 
I - - -- -- - - - --- -
V O 
'-f�'. -/·(:::/.)\/.-}�(fr ·, :\t . .  t?·t�:::t{1tt)F:1�?"{P\��\::\{ri\U}:.?t::r{ :/, ·· ·1 , -'?t , · .  : t_ -:�: 




�'�"-�· , -.�, .. ,, .• -< ·}r,1 1,.:, , : .,.- , .. .  f ''l'l�J,i·n1 ' '"'i..,�w,1; · 
I M / 5 I • ·"I" , .. _. _J/ �., •• L.,., .CJ)1i , I ' '  .... , ,iffl.i,11-, ,), ',I Ji 1lil�J,1 ., ... , .... , �-·· �J�; ,.-·-·"'"'"'� ... , , '· .. . . . ,... . l 
. . . I . I . l'' ' ' · i 'I!' "" " . . Y _• • • • ' 
-
� � �  
1·' : ••  .:- ' "-: 1 \
.,_ ::;-J. : . . , -�·::-· i 1 · , .. �,(. llj_.�·· : :. ·. , , .;,
1
-,,: .,;: r- ,, , . .  ,, _._ .. , ., · . :- :. · 7' : · c, ·, .. ·• ,, ;.,· ..-.. .  , ,  .. . , ·: 
/
·. , .- •· · , :  • '  , . .. 
P - 9 0 ...__ ........ � .. -.. ... ...._ .. _ -... .... ------:-- ,.. ......... _,....._., .. -� _.__.,...._,-,-.. ,,._. _., __ .-.,..,-., .. ,, .,...__,:_" __ ..._ , _____ _ ;.,. __ .._ . ._.. ......- . - - .,._ ...,.J',...,, -.., · .. :.'. l D B M J _ l O O 
R T  I 
[ K M  l 
-1 1 0 '! 
400 � 
i 
300 ..: � , 1 q1l1•� ·  
( 
M
V O '"'!"�"'-'*!!"'" �,. ""=��.,Ji!i11R1llf rn�r
���!!J.)�r;J,-�l�fr��*i�� �l:\J,��:;/:1���:��;1;)�'1{f ·rw; . ' · , 
/ s l ,ri· l ; i j }  �
-,,,i;;
,
---v.�fil51l."' -· - ; ... '::-,f�. � 
ti.{,._,, i�.?,'J,;� ' .. .. .i.1'-'�( .t.! .:;�!,:!.;a1 ,
:s-.,..J,iJ·!; .. §�' - •  :-� '• ,,an�� 
5 0 0 
�wf\��1·rh�ift) •,;-:;:-,··- ·� ��tf 
��'i:mr:-1��-�1r,·r 0� ��1f!tNamrr !:::t'.;;.".:�]�r::.
�:!-?}J fil�\:�tt&J{f ;t_
r
q if1!1 .,- -1
1 
- j .r. . . . .• .. "' .,., ., .. ;· ::• ' 1"""' . I ' • ' �rr.� ;r.;,-..,; \t', 1i· 1 • . ) ' I( .. ,:,:. � '  ' I t,41 ri:i:r�r.,. .. .,.--,· ... ' 
P = � � · ... .. . .. · · · · ,.. · · · ·. : ;, .;:<; ,, .1 .,, ' , : ·rr-i-1:1iR-�J��1 I:i!affil; ·������� ����} - :� 
500 1 1 .. - , ! . . ....... , I .. I I ,  .• 
�ih�-.. J il�1�l ,. , 11 ru \Mif , ?  
., I ?� • 1 ' .., � ;  











�,, .... _,,_._\/·····1·.,..,·----..,. _..,,.,.,_,_.-_ .......,.__....__ -----�J L ; _. -
., .. , . .  _, . . "·-" , j 
--- ·  . . . .. r . . i .  
2 
t 
. . , . ••Y .. ,. • . .  - :•,,·.•:.- .s.-,a .. ·"'°'1 ,v"', __ ,,,. ..... '"�,-,.,:" .<; ;,--!' • ·.:,, . ... ,> , .. ,, ... 'i ' \ .  .\ " -� . ---, .. . ,� 
H 
( NT J 
OJ R 




• ..,._.·f':Y:• .'·'•'"'""-'.iy'.>,, • ,l-":-;-;.·· .. �-,,.;d�: ·-,�- . 
IJ . '. \. I ' . . ,,, ?,,, /· �. / f -
= � },/!-" · ·.-o,,,',°\r..-•'-'' · ._,...__,,,
.,,. .. _.,_. \, ·'1-s , - · ... " '  
. . . .....,_t-,A_.,., _'-"-,-.,,-�,.,,.L,, ... ,
. I .. , i , J - 4 
I 
U T �;----ts-------h�-h--la��-io-------;k--�::j�:±£ 
··�:,<"· . •,;>. ,, ,,:-P· .. ,,..,_,��·::-,,, .... ·, . • ,. ,, i"·� - · , ' c' 'I,," ,: . 
•,/ 
1 4 l 5 1 6 l 7 1 8 1 9 2 3  0 2 0  2 1 2 2  





2 7 6 1 
4 0 0  
R LJ G . 2 4 - R U G . 2 4 1 9 8 6  
1 9 8 6 Y  2 360  0 H3 1 M 4 4 S  _. 2 3 6 0  6 H ! 1 M 1 1 S  P T = 9 00  S L = 0 . 5 0 P R F = 3 3 3 HZ  
R T I 
� f K M l  
I : 1 11 11 11 1 I I 1 · l 1 & \� I I · ' ' I I I 3 0 0  _. , / 
5 0 0 I :r,i ' ·.kr"l'l�;�·:;.if_.;:- 1.
�·

























:! • · ·� i · Jr,i,:. 11 1 ri:w ' iJt'ml ijt·,Ua·- 1 · ]Vntffllf!i!I tr·- , ·.� - .. .  ; ,! •,;· Jl . !f/:1 ·; ·  ::' . .'Tjili ·/.< i• · 
; :' " . •  , . . , , -.. ... .. '. . ,  ... ..,,;, : . _ · _ ... : ... . 
0 -1 · r 1 1 1 l 
_ . . - ,:  .. . , , ( '  :- . ;. �,':',··- -·;•: . .  ,,,:, . .  i:.� 2 1!\ ·/FLA:J. '.: : i '.; ; 93; l = ··;� ; ·:i'..1'.J . . . ,.i'1·,: ... . , ._ . .• .  :.•• '. ;, 
[ M / 5 J 
- 5 0 0  
- 8 0  -
p 
-
9 0 -l • .
. I . · I -'· · · · '- I . I ,_, · .. r·· .. -�........_._........._...,._-·f'"' _,, · ... , .. ,..· ··.-1 .. ··--, ...... ·-�.,.J) ... -......+--· ................. =-" ··" .. ':·,.�, ..... �,· ( 0 8 M l _ I O O  
- 1 1 0 T- --t��-t-�--t��-1-�---1f--�-H 
4 0 0  
R T I 
r K M ) 3 0 0  � \
1 
5 0 0  -t-,-.-,.,,..+---=-:,-,-�,i----,---,-,.-.....,...;-�-.--rr---+-,,.,.......,-,...-.,-... 
V 0 
f M / S l 
-5 0 0  ..p-.L::4::.........,..'-'-'l!l!'-u+-�L..-:..�.J.L-C...o..L..l..'-fc.:..w..L==-....t..y-'='�.:.=,q:,.... 
- 8 0  - , . 
p - 9 0 4.· ... ,, .... J}·--·,\._.-,..-._· · }·-· '-._. · .. ·,: \,.._.... ,.,., . .,,.....,_, •. · ·:·"'·i':v·.',-:..1:.-:· ;:,.·t----·-..........-__.f·'"" 
( D B M  






.,...,,.� /-1:,,;:,�1,'-:,_ ,ol"-'"'�N)•'�..,, ... /!i�,1 H 
[ N T  J 
C N R  ( D B  l 
f �' "w,y ..... �;t·t'"����� .... � ,,,.�-:: ' "'i '  ' '-:.•/·:' \-./�· 
2 : � 1 ::t---t------�,,l�;����11 · --+----; -+------+l 1 - ' I , , . ...,...,""¥ ·-.,;N,r"IY..,,,1,.,, . 
( ·•.• .
... 
,,,('" �. . ' ;<\..,·-,, .. ,
/1-"' - 4 -
�,:,,t.J.) ,•."! ·� 
U T 2,; -.-· --; 3 4 5 6 
Fig. 2( 3 1 )  























S P 2 7 6 1 
R T  I 
[ f·\ M ) 
400 
300 
R LJ G , 2 4 -- R U G . 2 5 1 9 8 6  









: h�?ifoi;: ; i'fS:'; ; ;,�fi\J'.t)d}r\Jfil��
>"id,:;;)t,, 'l \·i' . ; , . ·"' . , " 
s ) 1-�:·:>:'·'i , ,.-. ,,-v !  l�-i:.fili<JJ·il � J(,jifoi:,;a;�w.1· : .i 
··\:/ \ ·'1·-�






- S O D  ·"
· '"I" "' ' �wr "'
P1 '�·"'"'l . 
''
I 
· · 'f' !  . . . 
' ___ . , . .  ,.,, . . . ,.. 












I D B M  J _ � D O  
. . .,,. ,, . .,, ;; ; , _ 
R T  I 
l K M l  
-





[ M / S l 
- 500 
-80 
P - 90 
l 0 B M J _ 1 0 0 
- 1 1 0 
H f ( N T  l 200 
0 
C N R  = � 
- 3  [ 0 8 )  - 4  
U T 
.- --·-· · ...,.--�-�·�,-,--�-.,_�- ·------·r----�---�--r ....................... ·. 
1 '·!IP �! i 1  I , , 1t,l 1, 1 I 1 H�1 ,I 
......... �_,, ... __ ,,_,,.,. .. _tw""_ .... _ .... """-"'" .. · ... �· 
', .... ., 
,-••.___, _ _.,+- ,._., / � , .,_.�-�--r,M , �--�:. �-, >''- - .••,,� __ ____ ___ ....,....._..,, ______ • -� - , i ··,;1 , l" "'�-� A , J •• , ,. 
,• ,,.-.·� ., ,-:-.��
.








'""· ... ,,, •. • ,
,,';�\ ·,'.',{' f/::'··�---·;- . ' . -r 
. . 
I 
·; l :, I ' ' .·· . � ,t/
f·r1··"' 
-�1,,�,t''l},•·J'.,:,,�.�(-'\:7·"",."+..:'-.,,;,,:."'.,.:.,,-:''�-i"';;,,.:,,..,,,:::.,.-,,.,.,..��,.,t,., . ..__-:-..::'y.� ...... 
1 6 1 7  1 8 1 9 2 0  
-.\
_/
<' . l � \ ._ ... ,k,,,:A 
2 1 2 2  
Fi g .  2 ( 3 2) 
• I ' �� 
\!' 
2 3  
, ,  
·-- �.-: --1 
0 























S P 2 7 6 3  1 9 8 6 Y  
R U G , 3 0 _. R LJ G , 3 1  1 9 8 6  
2 4 2 0 1 4 H 2  M 8  S + 2 4 3 0  0 H 5 9 M 3 2 S  PT=900 S L = 0 , 5 0 PRF = 3 33HZ  BN= 4  - 3 0 0 3  -,------.-----,-----�---�--��------------�----,------.-----, 
4 0 0  
1�
· 
R T I 3 0 0 ) 
I 
I u \ 
! �l 
( K M ) ,, r 
S O D  
V 0 
( M / S l  
- S O O  
- 8 0  
p - 9 0  i ,.,.__...____,._..-J-,,,.�-',-.•�.J_, __ ,---4 ___ -t .... ---'•,,�_.-�.--..... 4·-�· • • 1 -J�''-.. '• ·. _ _,,J....,,.,.,:"' ___ VJ_, _,., .. _ , j ",,,•-'�·.' V, :•: ( 0 8 M ) _ 1 0 0 -
R T I  
-






( K M ) 3 0 0  1� • I  _ :i lily� l p ),, I , ,, �'J, �1i'1111�, I �  l� 
s o o  - Js ,:,'!' ' •· :- �. ,
.


















ii. i)V : �� ·-r·!�'/ +· ��-
( M / S l ':it1 I I _:il t "r .  J 
. ' I E ... 1 ( � 1 ' ! � 4 �  t. f.!f' } I 1 ;-r.- Hi· 1, ' I  ' .. ' ] , ' I , , Fi I t ,  .... ,, ,: JI '' ! •;, , .. • • •; ·. \ "  !I, ,:••"'1•,p-, . .'I.• .'·': •. �, ,,.,.., �, -;� ·.;,;::,:{�1{<1;i•,• �!t �-�, .... � • I :;-';.,:-_,, ' '  � ) : ., 11·.\tit" ... �.- ;,,, .. ,,,..� , -.� ' •  ' ' , 'i1·: 
- 5 0 0  1 _ :i:r,� , ,  t ;••� .... ' J ,� I  #: ·��/ � .. ,r,:",.i,
.,





0 : . . -� · . .  · . _: ' \. .• ' �- ·· I l . " /• . ·.A··.:.,, ' . . 
( 0 B M  
) 
- 1 0 0 -
...,,.__.......-.- _....,...,._.. _ _ .____ ...,-...__._.__, .. _,.._,.. __ ._...�'-''"I-"'·�- --.,. ,..,_._....- - ., , :�r:-�, -......t··--........-""· ···· ·· .  _. .  I • . .. �.,...., .. 




"\ �/ .,_.,.:�\f ,,J·'\• 
( NT ) 2 0 0 - ._,,,,.,-:. ''i-\ /·�-"=' ?;,':''\ • .  .,,,.�-":r •. :. . d:---��·''-..1<'""*-�;t-:.;-., •. · 
..-· · l ·: : :: '.
= � � .,c • ., 
.
•• ·.: 
- ···- •. 
., ·•=· -,,.v.-,.�. '"
\ 




;..•,. ..;._ -� � � · ';. 1 ',J', 
C N R  
( 0 8 )  3 
. ;- ·. . ( . : , . I ; .. f. .. ..,.
l
l· .. .::../�,. 












u T 1 s 1 6 1 7 1 s 1 9 2 o . ·-;2 1 2 2 2 3 tr·\ / 
:, � ' 







S E P ,
1
2 -I> S E P . 1 3 1 9 8 6  
5 P 2 7 6 6  ! 9 8 6 Y  2 5 5 0  I 4 H 4 8 M 8  S -+  2 5 6 0  1 H 4 5 M 3 1 S  P T = 9 4 0  S L = 0 - 5 0 P R F = 3 3 3 H Z  
4 o o .., I. 
B N = 4  




� l,1 1\ 
1
1i&aef �'� i I I  
- 3 0 0 3  





� [ K M  ) 
3 0 0 
I I 
T, 11 I :�  I ' ' Fi 
I 
' 
i3 5 0 0 - ,�t:·'.Y/:,�l1:,}>:'J '. ,f ' i :· !.1 :' } {:} ;.; ! , 1 t{;-'i :<· :· ';{\ '..,��trfJ. 1/1 };�/(I ">: , ,J'; I ·�: ' �1 •\:t".) IIP  , 1 ,!1 · ' :;��; 1:�· •n;,: 1 • :'1:{r!i;,��:. �1�, 
I- '· -· :; .
. · , ' '. '  � , ;,
>_r,.,, • , ·•"; 1 1 • , • • , .. ·: \', ,; �-'. ·< .. 
·
" .:; . ! .- -M!: ( f: ' , � ,, '  ,�\"'1 ' f,\f',¥ ,,.lJfii: ' d- 1 j_ . ,,\ ,.,.� ,;-,., ) •• -,,-� 
V O 
' 1l'•_, . ... 1 '. i ,.• ? / '� .·.-�!1'.lJ.:e 1l�', :·r· ' , ,: , �\ � . rr�t. ! ', �  .::'"-.; .. .i_i -;,'" ';._:.i.�}.';-:_-f � . .  � : �,.•r .I .l!f . I \ , ., , rj ' , fl',Jlr ' l rfl.Jf '�l!: � 1 ,\ , i�r°';; _  
z -- ;;- " '  "
'
" : ' · --�n;1;1m�" r·, • t: ' "· 
<· ,-�� 'ii; ' ·� - ._: .,. j; -,, , .... ' - ' • • ' ' 
I 
' 
""l ' ' 1  '·I 0: _. ' ,, .. , ., l\'!ij l ,. ; R ;  ,�r,; t I ,· ! l I ' l l  I ' • , I 
l M / s ) 'f)--J;f:,:,1 .::n mijkm·t,��J \�h :1t�1 -· 'E1 � 11.� ,, ,-,.;.,;ttf;,,- ; -:� . . : --, : "•r 'T, •, - , , ' ;'.� • I "l · ':;�! ,.:,-kt,"7.i! 
g -



























'-'· ):-· :·.' . 
( D � M l _ � 6 � . �---- ..,,-,� _____ .__ ....... ,.: ,._._.._..,, __ # _ _____ ...,,. ___ .,,_ -,-----�- _ ........ :,__ ,.._.,J: ,' -. , .--: �-;.,- . .  ,· . - ·,. . · . - .... :._.,....,.. .;-.._··. :  _ ·-,-- --•.,..-










R T  I ! .  " I ' ' I \ I  
[ K M )  
3 0 0  I ft'� 1�li 1'i'1 1 , iii I 1
1
11' ' '"Iii ,111 ,  , ,1�1-\; 1 �l11 , ,�l'l l'fi, l , ,�J., I I \ f, 1 1  ii1� l \1 '  l 1; t. 
5
0 0  
. -f11�<1;li-1(·i•.j _14J}.il' a;.i :r . ut: ij' ,. : ·.:j · 1i : :; ,. -;.: ; . f.;,�"..;·.-· : ; ;"-� ·- J· (,,1 . ,JIM! f · . •. ·' I ;i; 1·1" H· t·�:,./!· ,
1
i t- ;;,;: 
-,1;h'.'i'j:.:,;d1.�itwH{fa if!ijf) t i  �{1 1  . • ·. ;· :i
i
i .  ' l H. ;. . tF �'. ·i ... ;:::_:; �i_;;;��- -�[{ !-
. 1.Vi . .h-..:,til r N. . � '  ·�:.... . .tl/J • .k'wl:r
1 
/\l- .�f;i�1 t t, 11\tiPl 
V O 
.Hd V:f,J_-.;,�': 1,plJi'-1'1.� 
.� ::J L\!t, - , , ,�  1ii,�!r l!:.l!illn.'.::� -- "..- :: k1..· ! ,  i�
. · , , · �·· ·� t � iijl! �-1� ,!t 1 1¥1 IJw'l. 
, 1;�"� ' " ' , '1 J;,� �:"'�f 'i'W '�"' f- ;fiFrii'fi'R! 'W'� '"r::, rr.,J.'Jii,'} -"
. '"" l "' fr, ,. . 
·
' • ' 
nfl" -.. ,, - •  ' I f· 1 li:j 
t l , 1 · .�r · ·•' ) } f t ' �\ 
.
J!�'�r .�J : /, i i- '
1
� · r1h,1 , � i ; 1:-t !  ! !  \ 1 1  � ·: · I M / S I . '""F'·'"f'''J,[1,. . f,, · !dI f rn ; '! m ., ... · .. , ·---·:f'· '" · , . . , · : . ,  · ,rL. ,rJ . , . ,i) '  - � � � j . · ··� .':. 'H,.li-i\-1:• · , - •, '  .
_







I , : -. .. · ·1 . .. .,.. ; ·-1 1 � .  , . ·!, I 
p - 9 0 ' ,.,,-. ,._ ...._,,__../•'-' -··--_-',/'· ''·- ,..__ .
·,,,,_ ','-�• ·,�.'-,�.._..,,_,._., �- �·-.----... :_:: ... _ ."•-. ,:. ,',• ·,..> ·,,,,',,• : ·:,,, • ·. v·•-t - '. -• ," 0'• ',.,. ' •  • ... t. : •. • ·�·�" . .-..-J 0• , .,,- '•,· '. , 
( D B M l _ 1 










.. ,  .•  ,., . ; , • .  , w "
· l ,, ,  •: . ,.. .. ,� . ', ... ,.. .. ,. ,s,.' \.,;i'(';' \,[ r\ .{·, :;c, ,,'/''·'""' ·:, -c,:. 
( N T l 2 
0 0 
'.- •:,i.,·�� .:.-,.,_ ... •,\S!>'.,h',/i"',, ' 
. 
\: . \�\,!' 
;; '
·
. },: .. ;' ·:\ 
= 0 
·=-. ':··· ··=•., •. ' , ,·.=-·,. ,,,,_,_=,, \ •-,.,,-,_ . tf-: 
' . ' , , , .. ,:' ·c: 
OJ R 
l 0 8  l 
2 , .. ""- .. ,,_. t 




{ . r---�·._vv_; .: "'.,,,:,, ,r,, ,.� .... ,: .... ,.,..,.,,!,;,,:-,;>_ ,,,,__,.,., :/'' - \ .. . ,--'·:J _ ,, ,.�-:... .. � . 
- 4 -1 " , .  
U T 1 5  1 6 1 7 1 8 1 9 20 2 1 22 2 3  0 
Fi g .  2 ( 3 4) 
(.11 -
S E P . 1 3 -- S E P . 1 3 1 9 8 6  
S P 2 7 6 6  ! 9 8 6 Y  2 560  I H 4 5 M4 4 S -+ 2 5 6 0  l 8 H 2 3M l 6 S P T = 9 4 0  S L=0 - 5 0  P R F = 3 3 3 H Z  
RT I 
a: ( K M )  z 
4 0 0  
1� · l  H 
3 0 0 1A , 1 lt1 I� '1'� Fl, l, ' 1�1 I \f I 
5 0 0  ' . ,  ,! ' 
711 ·
.. 










t( �d.�IJ11!\;,! I & :,:,��l \ u Lit\:. )Jdt It�/'; .:::t:Jd 
0 Ii' :  · iru-,.� · ·,tm t., ,,t- Cui:: i..ii::�v,, 1t 114!1$".!iJ. ,. :..,.,. B "  11··,..• · ,  .... ... p1f;' rM- lmiITT' , j ,  r · 1 r'"" . .. . .  , I .  , _,, . " ' , ·c ,.-r,· n'!1ff ' 
I ( M / S ) I :... . · i �  i> ,�  •• I · 1� • .  -, · ·  .- , '. ..... ,.-· -� -,-
- 5 0 0 
I ,' ,�;� : ,  : , ":; ';: I /:.· ir'.,:, :,; , ., . .' ��/}; ·. ·:t_ :/\ 
- 8 0  -
P - 9 0 -1-,·l · _. · .�:-.,  ...-






. � .. .#' .. , ....... _
, 








_-+--.. �,..:-._., .. 1 ... .....--.... 
( 0 8  M l _ 1 o o -1-1��-t--��r--�-t-�-rr-­- 1 1 0 
4 0 0  
� t/M\ 3 o o  i , IJ1•) 'h��-�t ,I 11 I 1 ' "  I 
� 
5 0 0 
i)),li1\• �{ I ;it• : ,} }:; ' )/)\tif}tt�:, f- .H[i: db�,!a,\ . .  .:.ilkl. ��l. ill d.::; . h.�=··1:: .,:11 ·.:·:h.:11 
� V O , -, ,\ f1f ' �}f.,,�· �_.i·11
·1�ffi'litJiifj 1r1i "T" :  . �:-_·" 
U) 
r M i s  
i_ 5 0 0  1 1 1 :. -::i · :  ·I� :rr;tWlfJk?i?.:J::i rr 
� P = � � ,- 0'J-,-) -1, ;- __ JJ __ -\ ,,_1�L ( 0 8M ) _ 1 0 0 
H 
( N T  l 
C N R  
( 0 8 ) 
- 1 1 0 
+--,
. r�T�---t,�--j--r----t·�i-z.--nF,, � 




] \ /·,·/ r<\ �" /:� -, .... ,.
- 4 : 1 : I ./"'· ... .,..._�,,,.,.t \ .. ,;v.·,,.,,,.. 1 . · 
f 
U T \2.;'-··\,., .. // 'J' 4 5 1 8 
Fig. 2 (3 5 ) 
B N = 3 0 0 4  - 4 2 1 2  
C5l 
N 
S E P . 1 3 - S E P . 1 4 1 9 8 6  
S P 2 7 6 6  ! 9 8 6 Y  2 5 6 0  2 0 H 4 9 M 4 0 S � 2 5 7 0  5 H 3 5 M 3 3 S  P T = 9 4 0  S L = 0 . 5 0  P R F = 3 3 3 H Z  8N=488 1 - 728 1 
R T  I 
4 0 0  
I I 111�!1� 1 1 11 �' 1,1f1t l� ,, JV , I 1 1 1 t.��1 �I l r l � a: ( K M ) 3 0 0  1 , 

























·, l ��' J .�: I� J ��:� · ::·:;l
.
, Dr?:(::�: r- � � �/ •� ' ; • , ... u , !t ' � , I ;\IWY 1 Jl! n
·
, •  l;l; Tif'" I� 'ti;;�, ,� :-� ! 1 :.J¥:•'\ ;�"r� ,1 ?' 1J [i �, Uf!L-,�1r·1a. � ';.atf ,a"_ .·, , , ' , ' V O . . . .  , .,. _ ,, • ., .  ,IJ ·. . •. ., . . . . . . . . r · ., , ,,. ,�,- , ,  . ,, . 1 � : - . 
� I M / s 1_ 
5 0 0 ', , ;,,�/;,\j: � : : :; j'.: ' I : . ' ' ,h .; 'P: ,·;;,,,,;"/,;, : ' ;.; ·';' :· .,·' ;r,;-:;:,;-












9 0 i -1·---·�·J-,-,·--J·-... ,·� ··�· .. :,,,, , . .;.-· '..
' �·j .. ·,.� .. � . .,,.' r t  '.:, . .,.--�.:.,,.__...j_, . . - -�- --- · ·l· ; ·"··-., 
··-. --� --{:/ � .. ----'··�r-, , . 
( 08 M ) _ 1 0 0 
- 1 6  8 -+-' -t-----i------+-1 ---+-----+----+-----+----+-i ---+-' --i 
tK
1
M1 i 3 0 0  11 , , ,� • . a �
I
� l'iKi1 I � .11 1 11 ,1 1 , \,, ,.,i i,,QIJ 
5 O O 
J/�L:j:��:_t} :,, ;:: . . b_, ,. . ,-.;;i.f ,i,). i:.'. r , :r:J j d  u·, .,.:: , ;: ;,��ri L\Jf t:) ��-- . 
1 : ·I · 1 : I .i :-.i�l?t:i;,-, ·\(;� ;'.� 
V O ;,ltil5 !� l:.}f:·: .. �
-
:tlt��� - · �l\11t�,r��lJi1Wil\t�lf.'·iMtrf-,·:t�_�"i:.\;i.J1 i1 1l :- , ;  Jfi.,:\) J, ,;;.:: ; :1 ·r'1 1 �-:..rt·; , r  " v � =-· ': :' .. ; .  � , f.�VtHffl!r.-<;rn"_;: ·. ;·(T:.-- f 7��r . ·�,� f'�:· .( -r-.'.:;:. .:,: { M I S  l- S O O  ;t��r�0:J�1- l� . -�, r� : i  1 · · : :_ i ,r 1.\�· r{jf?)ri_7:.1£f?f;.'.;�t'!: · : ·r, t: r , · · :/ ,-?/-JT:�<t��: 




-I --...,:-'!-; ·-�""'"':;�, •. :-·\_\_/..,._,,'_·1-i;\_/_\_-//-./':_-. +--.-/'-.,J-'-?-:-/f'-+-:-.' •. >-'/•·-,/-·"=, ... -•. �:,..-+· -:-;/-'\,.-./-:::·:;-·�;-i:•;:1--'·".:.,-/,.-/-·\:-•. �-\.+-,(-. .i'-��::.-,':_<;-,,/-'!r-+, �-j-_.,;-/-. .,;f.-\'(c.....;-"·J--... -=.·.:1.=-1� • • 
0 - ,.j _ ,: ·  
I 
I .  
C N R  
( 0 8 )  
- 1 - . V - 2 - ··;; ._,.:-, .. ,..t�'....: ,//':., - ,I-::. : 
• l .-. ..' !, �;..� 3 - ' •' 1:,-;,,.,_....__,:•/"-. _,._, -� ·. ., .. .... , . ..... �: • .-;,-, .,.-, '• ' �, •. :·--.-\ . '-. = 4 - : , "'t""",.:,. _..._,..,,.-- ·· .,,....., .. 7':.:,, ;�,·,,,-:.:,,,.- .· ·-. ,., .. ,,:'_.,., ....... _-,:,'/.. ..,...., .... , . .,-1-.... ::-"' T,,.., . ..... . I :_j 
U T 2 1  2 2  2 3 . 0 1 2 3 4 S 






















S E P , 17 � S E P . 18 1986 
S P 2 768 1 986Y 2600 20H4 3M29S _. 26 1 0  1 5H2 5M28S PT=94 0 S L = 0 . 5 0 PRF = 3 3 3HZ B N = l 7 29 - 4 7 28 
R T I 
f K M l  
4 0 0  
3 0 0  
Jnii j f�\u � i�1d! , 1�1 �! ' ' &Ii�'! 




:·; 1•1° /T il'l.f;.1"'77", ;:j, 1f.;"'7lf 1:-:;,-�,,_: ;. ,,,�
1M- .
 , . . ,,:. ·' )·· ·  -,:,, , ,, · 1, , �;1,, ): · ; · . · ,, ,<,, •. ·�
· 
.,, . . . . . :��1 • 1,,••�1.iv �f:f'·{;;' ·, u. '.,, ;f:l.�:;;_ l .l\i ,ff.,. �-i:.1:�:�1 :fit:k!1�;. 1;\�\ tr u I t-.:=��i � 1tti{i�h:�� {-};i3�}�{ �/��JJ,1J.J N 1t Jit, t!:fi!:�i �.1iii·tn '.!f:1i1"� 
V O .: . · t. : .. n· ;.�-:.1' · ·:� 
1 ·· ·e:. �· ;:J ·- , � .. ! :- .�� .. 4·: . ,  ... ..  (. • •  ;l' L I '"\�· !! :�!·�r;.,1.!·:1: =.rc.'1'"!: ;,·}'·- +; .=.-:·;.�"":.;i:F.ltl! :nl1::,�tA!i:i14•�h-:1tt .. ·h·rL., -��·?. 
. .. . I ' ' ' . .. . ' ' ' ' ! jf' 'I 1 '1 ' "!"f '""" 
' 'ZR I . ' 1 '. 'J '  ' , ,  <!l ' • p! 'Vf"�'niW 0f---:--
;· · •r � .
.. 
( M / s ) 1 . ., ·,-� -,· ' . .,, -�-� ., . . . -, ... 1' ... . .  -·d . • , .. ··'···= .-,,..-,··--- .L...... 1, I .. '• . ;I;., . .  , ,.,.J.-1i t.l=· t • - • 1 I • 1'l • I 11 If , 1 'I · , 1 1 1 ( I _ 5 0 0 ;,:.-.11.-:-:-�?:::: !r, : . .i r> ·,.,.;-.:, · [;,'f. , : :· ·"": :· b:; \ ·;;:-.. ,., :  : :;· : �· ; -r, ..;�;:�·. 1. :�� .:\ �,.;:-._� . ! ,1�::::://J . :t :-:- · . . " 'i i:·· . ":l!,,; 1 . ' \;'�\,ht. 
-80 . . , · 
P - 9 0 - ---:�--.
. 
•, ·, •. -,.....; .,,., .. ....,,.,,._...,.., '
. 




, ... .. • .•\ .. ,.,._ ••. , .... ,..,,. _._ _ _.,:;.... ._,,,___,_ ...... :: 
.. : -::. :_ -"· 
( D B M ) 
.... -· -------T· -
- 1 0 0 
- 1 6 8  j 
[ (�
T
M\ 3 0 0  1
1 
, 1  t.:t 1r  1 1  1U, a l1 I 1 � � \  , , : - , ,  ff � 1 1 
5 0 0  
V 0 
! M / S l 
- 5 0 0  
- 8 0  
I I  
p 9 .. , . .• . 
·" . . . . . ; .' . !, ., .. /·. : '· ,::: : .- .-,,.-., :-. :,� . ,.., 
.�:·\1 · :.·:_ . ·+ · ' 
( D B M J 
- O _ . .... ........ . .... -� """'·.,., - ·- ,-... .,. · ........ ,...., .. . . .... . • .,,._.,_,._ ,,._......,.� � _.._v__.', ., ,, . ..., .•.• -, -·-·-·· · ·"--·-+-� 
- 1 0 0 � 
H 
( N T J 
C N R  
( 0 8 )  
- 1 1 0 �·,· ,...,.,,, .·/ '':.. .. 
, 
. 











:;,t�\.,.,;, .,���-:\,_ • :: . ,.,, 
"" 
_,.., • . zrP
.:,,�·,,./ ·\\.,:?,-.;\' "' :' /:,i
.,;?\.'t'::_.· /t
c-
,.·/: ..;:"'-..'-�:�.�l''-;.._,�. I , · , � ... ':. . ,.  ... /·'3,� .,:i!;-; ,,.., .;'�. � , \ ·":.� � ., , : 
2 0 0  ; 
" . � , . •,:,., ,' 7 !  · ·:,..f '�  .. I ;• r � . ,,.· .. =,;:;".: \ 
0 I • I e 
- � ��·1',,.i;,, ....,;;;1,:., - 1  �-; ,.,,.;,:, ..._, ' :t.'>, .,.,;7��.,.,. - 3 . . ..,,. ,.., - .... -;,�.,.1 ... "�t-..,.···tl��...,,,,�··;,,,··t"t"'-�""·'·.,.,.� . .;:. L. �....;;. ..,,.:1:-..,,,.... I ,;:""fl\(, ,1,"""",.,.,1,�-�.;.�·-'"' . :-.;,.i"''·"'_./ \......... j -· �- .,.,.)··· 4 _: , ,.,,.; · , . . ·,,.,,. r,.- - 'l ,... I . . ·,. ,,.�-i,., ·,:·· 
U T 2 1 2·2 2 3 0 2 3 4 5 6 




S E P . 2 0 -ll> S E P . 2 1  1 9 8 6  
S P 2 7 6 9  1 9 8 5 Y  2 6 30  2 0 H 4 9 M 1 7 S -1> 2 6 4 0 4 H 5 9 M 2 8 S  P T = 9 4 0  S L = 0 , 5 0  P R F = 3 3 3 H Z  
RT  I 
4 0 0  i 11 1 l 1 11�1f� '  !�I J l,ia I i 1 V 1 l\1 
� ( K M )  
3 0 0  ,1 
r 
r� I , � 
z 5 0 0 ,.-. ' :: , '  ' '  " '  '( I 
�I
i' ' l I' I • I ' 'r ·' I ,•,. . ,. ·.: ..... "i I-'f:>r •, i;-',l '�,-,J, . . �J ·11 • ..:;·.·· ;�::-')r:' 1, ··; ;:-.� w ' ·: �  . ,; /.''.; ,:._\'.· J;, 1 ·: ,'}: 
l








·1,t; tr,,f��-�1· , ! ��, .. ·.1,;:}i (it-: . £l:i-�:' ' !·i-;·,f 1�.,;0.r: .:( .': ;.'. 
f--
·,, 1-::-;
· ,<=,·:. :.i ,·; j'.' ! L, �  11 ! \\':,rii.\,1i1�•-l � ,f \t 1., \ ,, 1.q ·'\ " \" � , . fj:Jn�'.J :1 ·,:· ·�·)· ' ''iJ ):·.�. >)_-:,,;.,:: '. 
� V O . ... ,:.·.·-·- ·  , :t· ['.1 , r, 
·. ' , . . " I . 1  �·  -., ... , .. . �: , .  � -,  . • •  -.hU!. ,: ., .ir.:.FJ u ,.-b·a
1
:J::' .. ,ll·-;·.: .. ;:,:, 
L- ·1· . . - . . ; . J • •  r�· . "" " . ·-n, r  .
. . . r . . 




 1_ 5 0 0  :.r-:;:::1;2::t�?
 :_ · :I ;; ;: , / .· u.:·r .. ·� . :t/J t,J.r· :: ��·; , f: -�\·)r:2 �-)�'�'7c� 
C) 
o - 8 0  - · · -. . . 
p - 9 0 tl-v_._l;'.,.:, · ·.-·:-'' 1 · · ·. ·· ,. "" 1.•. 
C[ 
z 
.. .. -·- --..J, . .:_,...,..._.. __ '. .. ,..J------- ·-·�.--l�.., .,;,,,\__�- -
l O B M J _ l O O · 
- 1 1 0 
I 
R T I 
( K M l  
4 0 0  
300 � l\�1 11 ,  1!�"!ijl �� \ 1 111H I I t , , i1 1 I  � 1 ' w  
5 0 0 1,1h�iU\�1:r1r1rr.�.tfuU�.,1'0.d�.i1:.��if�{1��tl t\� :'1�Jk1i�\ l. :. 1i . . - 1(�\J�tt rWJ; lfJt�f]?)�/ V O J.,. ,.._ . .  , ... lt.il . I, UV Ju !'UW.Wfi.•. 1· 1,:mi !& .. nW.tt ti JUOO .. .l.,;.t . . , . ..... .. d; , ,' •.. • .  ,.; . .  _ .. r . .  ., ) �1 : 1 ·, . · 1 ' 1' Ur! P 1"W 'flr.tr fF" ' ;f· �·;ry·1 • '''ii!I " . -· r il"'-'.jUlJI . I ' • •  , l .. ( M / s ) . ....,,-.-�- ,- :.-r'.t . :... ! :  '., . I : · 1 '.' 11 . " "  ! ,fl • .  ,..•.. ,: . .  , ' : .1 ' 1,r -�,"1'· -·1>-,il,:1(UJl.,....,-1.,i-:,.---s}-�"�-. -
S O O  
'>::' ;";,h.:: X·. ifo.ti � ;  i t . : ;, : . . �. �:.\ t� ?..-:: -�<; 11 · �, - i  .. :;;; , ·,,., (.�)!� '.':�:,>, ·(:01:; .:.::: .. :·- ··::, 
p 
= � � : ___ v·---� �· , __ ::. -._ -_,- :��/-_\_ c-_�_:-1 .. �_-,.�L,,;._._L_ ( 0 8 M l _ 1 0 0 = I .  
H f ') '-'i.'i.f'"L \,.\. ;_ , // ·\ !,.;, ,t },.''=· \ ;-... 'f�;.,.,,A,_/� •;"':<"f·1;; '"':,..:_ ��-:..··.dt-c.:.."'-•''� 
- 1 1 0 ·,., ,::::-::--·;;.,,_. ,
• 
. .. 
' ·;1-�· . l).-t�-�.,,;?
&-
I N T l 2 
: � : 
= �;, ,.;. -�-- ., .. . : " .. ;, '. / • . ·,,/'. . "/ 
. .-,�� 1 . . l . .;,., . .;.•, .. :. ·;:· C N R  ( 0 8 )  3 ' ' ,.. "]' 4,_4. J-'�/.•'-�>•._..,, ... _ \ <l� - J.', •.;..,\:_ .. ., ""'7••r,'\". <. ' • I ;:,-.. •.-� ... .., '\r,-..._.,l,f('•� -�, = 4 : . \ :·-.. , .. _"'.. - . r -.. . , ,,,. .. ,/,.�...,. ·.,/�.... ..., .. ,:, ., ... ;.,., � I
U T 2 1  2 2  23  0 2 3 4 
F i g .  2 ( 3 8 )  




















S E P . 2 3 -+ S E P . 2 3 1 9 8 6  
S P 2 7 7 0  1 986Y 2660 0 H3 M56S + 2660 8 H4 0M 1 6S P T = 9 4 0  S L = 0 . 5 0  P R F = 333HZ 
4 0 0  
R T I 30 0 [ K M  l 
, , 1 ,1 ,"',1�111� 1 
5 0 0  
V 0 
( M / S l 
- 5 0 0  
- 8 0  
p - 9 0 
! D B M J _ l O O  
- 1 1 0 
4 0 0  
R T I 
3 0 0  [ l·<;M ) 






f M / 5 ) . , • ·  ,I 
- 5 0 0  
- 8 0  ,' l , '  
p - 9 0 
. ,  �. - . ·-·1 ... 
! O B M J _ l O O  
.-,��-...... ; J._-.::\ ':" , .. 
..:>r·. 
' ....... ·!'..,· 
, _ _.-i·/,.... ·:;·.:./ ;'a· . J  •
. • ,  ·----.,...., 
H 
( N T J 
C N R  
( 0 8 )  
C>•• • -=-· ·"�,,.. • "  1 - ·
1
· - T �, ·•,-;.--
1
-�------ ,•�, 








"- · : •·,{'
., . ,,;.,-.,t .. , 
I 
. 
;\".:.t�• L ;, / 
- 1 1 0 
i t , , , l'l 




� . .J . . j ,·.:c:·:"'-•• • /·' "\,;. /\ \ ?,•. ,;.: , .. \,t; ; . :, ·'-r.. ;\·:'"t ·,. ,.J ,,. . . . Jr.<: •. «;,,..,'t.,;,._, � 1,"d:'-"'-'-"' 'i.,-'t,..J.r•.,<,.,;.;,.•.,;;,:..-.,,:'"°.- •";, • >  ' ':) ' ; - •"""""\;;' >.. ' i"'>.. 'I. �  .:'"}•,"{•,;,,,_,A'•',-'N'-'•, 
= 3 
. - . 
I � / .. '+ · =· \':" i-..�l.; · ·:� � \  
: ... l'\ J!..'/ �· \ .
l ·
·
·e o :\ , 
.. ...  �� �-" � :,� .. .,.'t ... � z; s: .. ' t :  "'i � 
- 4 ,i .. -,l ··"'"""" "..,_/ V ' :.,,.,.\ \; 
, 
U T  1 2 3 4 5 , W 6 7 8 
Fig .  2 ( 3 9) 










S P 2 7 7 1 
R T I 
l K M l  
1 9 8 6 Y  
I 4 0 0  1� 
3 0 0  
I� 
l 
5 0 0  
S E P , 2 3 - S E P , 2 4 1 9 8 6  





1 l ll1 I 'I � I 
1 1 




'"Tu"T. ' ' 'f>T- . ; II t�1!1,1[.'f; : :�· ··,v,r� •fn 111 \t' :!" i: j;;.;:·,i,i;:J ' ,' 
v 
O 
::- · � : � , : }0�; · �;� :y,:: :i�:���[}!�� r:, � ��� :fL .��£1:�f:'�::tB:�tE:�f. �4 :itt�1!i- . · · · ··· r \/l1· : l ��f.i�·::1}:;�:i 1 ��fh:r-· 1g�!;;i 
- . . ·r .. . . ., .,, .. , .- " ' ' t ··.J;'., ·'� ·,1 . " . . '· y J�"'' ',;:i··""'··-1:!!.:'t•ru.,.. ��fq ' ·1 ,ff. •t'l t ,  . ifiil if·lnt··1rv· . 'H· v'��w�J, , 
( M / s ) ··1,11t�jjl
·'h .{ 11 ,&. �
·
/
1 • � ·  · -:-··� · , r�·r-·-,-T·�-:--�:-:, f-- :r ' :· · J , ; - · --- --1· ·---: -- -j··-- · - , ·  ..
"fJfifr"i" .r.,.i•:--!i�!l·;·w·-." · .,- :;:-.,., _. ,, .. . , :;."" · !· · tj�'i''J:-ll:'·r-�,-���.ii, ,... .. i.1 . '. , i . , •.. , .  ; , i : ·...-; .. "* _.,,., • .,.-..
. - �  , � -· 
§ 
_ � � � :, ,· , t.:1 , ·; , •,�:-. ... 1 _;;',r-1" , ·.:. -.,' �:•; .• ..:· :�, : : · .f.:-' I ,  · ,·: ,.:3 · :P,.i;'.�!ih:.� ·• < ;f V·· fr•:.! 1·: ·  I . ' •  1 ' '  · : • :.::.)·, ··:. )
! 
·: .t ; ,\ ); �
1
-t-; ; ' ' 
P - 9 0 ···-·· · ,.. · , ,  "".�-- � ---- ' . .. . .  , . . ( D B M  J - 1 0 0 















I l �I, ,1, ,l., 1 II I 
5 0 0  -t-1..,-oT.r-...,,,t-;-,.,,-,.----,--.;-r7"T,......-�rr.=..-Y,-,-=--=�,.,...,.,,.,...,,.. .......... .,...,,...,.,....,,�.,,,,....,�----,��---,�� 
V 0 
( M / S l 
p 
-





. . .  
., ,: . .. _ , , . ' 
( D B M  l 1 0 0 \: "7:-
. . �· ' - � · '-·-�- � ---..__... .. :-·-·- . .• _,, : = 
1 1 0 
� .. � �






.... .  ,'· ...... "; -,.
, \ 
i� 
t..,. :' \.../�· "'\ . .  ,,,.J \. 
H 
[ N T l  
C i'-J R  
( D B  l 
1 ·-- ... , . .  - . .  ...,. ... ".�.,-, .  .,:,.:.,.-,,; ,, . .. . .  : . -:, . - � I . , 
2 0 0 
: - .. . .. . ..� � " ... �-.'..:v .. 'i,';;,..�,...x.::� '� ·.:· \ "I � �,. ;/f 
,.,, 
.. . .  : 
- ± 
·,/''-_,_,( ... ·. ,cp·, '" ,,,,,, •. ,,--,. '"''. _; . .::- . :/. . ,,v-:, ._,,.,.-�--.,/.,--.. J··-·'-1,-· .. ,> ...
= i ·. \ -.,+�--· �--·'"( 
U T 1 5 1 6 1 7 1 8 1 9 2 0  2 1  2 2  
F ig .  2 ( 4 0) 




S E P . 2 4 -- S E P . 2 4 1 9 8 6  
S P 2 7 7 1 I 986Y 2670 1 H46MO S + 2670 7 H48M6 S P T =940 SL =0 , 5 0 P R F =333HZ 
R T I 
� ( K M  J 
40 0 
30 0  
I l' I , 1 1 




0 z V 
.. . . 1 ·• ·· . .  ·1 
a: ( M / S ) 











- 8 0  
P -90 
( 08M ) _ 1 0 0 u-=-�-i-�-+��t-�--t��r--� - 1 1 0 40 0  1  ... ,{\
"'
"'"",......,.,.i.:' ..... 111-../,\.1'.·"'J ................ '...."-� .. ·,. . .,, :,.......,.,,.,_�: ... _ ·----,\..-,I..�....__..... ... �
,..!'\' .--· ...... 
R T I 
( K M )  30 0  
5 0 0  V 0 
1
1
• ul� ,� I t ,iii 1
1 
I •.G . ,  . . I 
s ) .. " ( M / - 5 0 0  
- 8 0  
: . • ,. . . . � .� • ... I . t
 
. 
�- ;.-.'::,/''. J, .'·:-
·/. :: ' �t ,''1'_,;i.'-,"rT',..,./'/ •,c "1..,.'1.,_.,./ • ._•..,.,.,,_,J '"'.....+--,.A_. ............. _,_....,_� ,  .... • y • .. .... .. .... :-�--t p - 9 0 
, , ,,y.,., . ,•-...,,,;. • '�• 1:  
I • 
( D B M J - I O O 




, ,,..,_ ,;, · '""4·· 
- I I O 
,';ff, 
. 
.,,, ,.,�. ,'l H f !\,;,..,� /'.� .. '{� r ,. (I/ ( N T J  20 0 
0 
C N R  =� -3 ( 08 ) - 4  
U T 
� .• /·! -.;, . 
l'-:t_'"'r . 
1 




J• 1,� "i '.)l'tt, ) =-�,... 
/_ . . .. �.J�i'<
,">f ,:.•,h -., ' '";, '.f\ l°f� :,f7. .. 0 �1 ·.� ii;\ ,. 
!_.1 �' 




Fig. 2 (4 1 )  























S P 2 7 7 4 
R T I 
( K M  l 
4 0 0 
3 0 0  
S E P . 2 8 - S E P . 2 9 1 986 
1 9 8 6 Y  2 7 1 0  2 0 H l M 2 0 S  + 2 7 2 0  5 H 4 7 M 5 3 S  P T = 9 4 0 
I \ i1
1 
'/i�jfill' I ,II 
SL = 0 - 5 0 P R F = 3 3 3 H Z  B N = 6 3 9  - 3 3 1 6  
I t�\ll� ' l i� ! ' * 
5 0 0 
r,;;�t;tf�!t1'.�ft Jg rX�:!�7'�� 0J,tJ;'\��.c i . ,, .�, f · t., :  �:JE/:·V: u i.. .. _ . J  fr ,1· . ,:. �. it f �t\ ti}�'T1�)i�� 
V O bt:�}�1 F
1
��;;·l (··br'! ·)1J1�-(i "f:::·-rr:-Jt{J lr�m���·,r ··" '.- . ..  t . -�(�'.�?:if� �f.�i i'iji ,;i�·.jJ'f;�1})�:1I.§{c:I.: -· .. - -· . . -. · ·: · ,,._ ; J . . , r · · · · · r · · r - '. '"' " i i ' ;  · · r i  l ,  i' ·i; , .,. T - - · · ( M / S ) tT'·;��t'f' Ji; .. *!°�1 · i · ':�;r� !T �!-:>.!-"-1f ,,¥;·, 1. !r�· :-r-.. r. · . ..  =·. ,  �- ' I · :rM�::� ) � t :j ·� i ii , :f° .. ,,-';',' .. �;"� f:· ;�1/·�r.;i� 
- 5 0 0 
" "n�� ��":. 1l-I� "'7'� r :J ' ': A. ·;-:.; ��. ,·�/'r.l /': �,. ' .1:---.: , ::� ' j • " ; :.rr .. '
1 i r, 
.1 • � 1 ;\ ' ,!t�l t��.�:t .. "'� ·:J..,1'�...,'-�i,\Jt, 
P = � � __ -·-:__ J_.,,._.L·-A.;• \,. · -'-:vl..-�- �J-:•,-'-----J�.../·\-···--
.
1 -'-'-'---1----·-
( D B M  l - 1 0 0  
- 1 6 8  ::J__� �-+,�--+-, �-1--,�--1-' �-+,�--+-, �-t--, �-+--�-f----< 
R T I 
( K M  l 3 0 0  I I ,  H '  , , ,J .. I ' 11111 · -��11 J 1 1 1 1 1  
S
O
D 'i11?)�;1_:·. -� "1�JJ1UriPJ; :ialti\�tJr: · .  �1ui.�] . }�Jtf;i};.,; • J'J' ' I i _\ii ' (, i:�r/t@)ri�itf} 
0 bf��·),�.\,,i:, ·a I .�tJ1I ll:·�i
:i\i'�t'·ilrmi,(-•. " t•,;f 'il',�� : l . '.:Jtilfara-1::tl,Ji�a i. £JJt: t_,o o, Ai:n',�.��! tr �,?- .. �·;·ili;,; i:,.l; 
, . . , ,, , ,  · ,  'j
l
rt l
' ' ' VJ I 
• ) ' '' I 'll  
f ' l'lit!f �np nr: � fil:W;ffli mwcrr, • l • fr rrJ" j
l ' -
( M / S l 't'-�"'TI:i::,,11 :;! 1� , 'I !r, : ,·,· ... ·r,..-.-,i d ,  ,,. ,.c :,."::r..il - . , . -., �1 · 
· ,. , ·t.1;,J· �- � .�/'j -· � ] l ' ! l{'!li\ \
1
,,,, · ! r :: i,i\: ��:-�:: ·�-;i'=l::-, :.-· .. 
- 5 Q Q 
.,• •;·,\• :.;;r·'� ;:_�. j ' � j • .. ; �/�
t"� "'.. .'!; I! ·:�t"J � ' ·� z , • .. r·· --� �,r: �i r ;fr._.. � ' "A :;..: J ' .. i
. 
����-,· •• �1,�;:� .:.�.� \! ...... )�"'. 
V 




- 9 0 _,__......__,._ . ..... --·· �'- . .  . I , 
- 1 0 0  . .. ,--..._..:•"'--·f-' ·
· \'°'�-. '  
- 1 1 0 �-�· , r�- -�- --t:::-:----:-'���L 
' -,�·,';,,>.1 -'- _,.... N�_.,,.:'-".,-·,:':.:v : • ' ·, ,  . ....._ j_ .,._ ,.',. ,, ; _,_. 
H 
( N T l  
C N R  
( 0 B l  
. . . ,, �""\/ . '·,�:·,,,,,:.,..._/ '?-: 
<. � f 
2 o o I . � :,�. .;,..:: 






r-"··  \,_,., ·,·,.-,c�· -.,,/i"""' J. / 
0 -
.. . I \ 





. ·i"-' ,\, •,i'\;-''·�J,.-
..,_:,
· ...... ,,.w: ..... ,,,,,,.,.(.,-,1,';;,,�-- :,' :\,-�,s:.J' '·/ 1 ·, -::.·· 
. 
U T 2 1 2 2  2 3 · .. \,...,'-"''{j 2 
Fig .  2 (4 2 ) 























S P 2 7 7 5  
R T I 
( K M  l 
4 0 0  
3 0 0  
5 0 0  
V 0 
( M / S J 
- s o o  
- 8 0  
P - 9 0 
( O B M J _ l O O  
- 1 1 0 
4 0 0  
R T I 
( K M J  3 0 0  
S E P . 2 9  -- S E P . 3 0 1 9 8 6  
1 9 8 6 Y  2 7 2 0  1 8 H 5 2 M 8  S + 2 7 3 0  5 H 4 9 M 2 5 S  P T = 9 4 0  S L = 0 . 5 0 P R F = 3 3 3 H Z  B N = 4 - 3 0 0 3  
I 
. .  " � .  
......... - --�"- ', ..... : ..:. .. _<J .. ,·:,."' ... ,/ · ... ,--.. · . ......__..__ ...... ""' ......... ._..,""-' .... �_.... ..... ....____..._, ·-� . 
i'W 1 1 1N&I � 1 8, 1 I 1 1 J i ,  
V 
( M / S l 
5 0 0  
/� ·?'.ff!�f.}:4?::-��o���: J.���� 
,;t ., ••. · . •  , 
0 i-! VJ." dff1
\·;,J��,{;,1'.ti1JR
��JM·.
' o  · ,�1�)'.! ,  
"" !n!Jll 
' ,. , .._-; .1_ -.. �.·J
;!l'H· i' , :fflT' ;: , <, r·-¥ 
� Jf�� ,·,;:""r"w .
. � . ' ! - '_:'.: :
' 1 l'l' 
I
f; ( ; 
' l 1 ·�·,.·-,, 
� �1· 4r,):T'l"Tll•""t;; -� 
' 
. ..  ," .. ,.. r;;•�1:,�r, ���:,�!� . :1 �� � ! " 
�. ·-r i��il :{t )t:? flj� �ti!iitml �;tit;s�tP: � -; 1 ·;:· J;�r :r.��HJ�I 
i!t-;.,..�,'l' 1'!�,:-st·"<i i:f ,c-.,ljg: i!l& .. L\;;;,.1>;; ;!):;it · lclWd '. ; 'ill ;;J.J!UJ 
:iI�1; '"�\:; · ���:�;��;,� ·J;�; ;,;�;�1;;_�1;;.��;;;t.���::;u;�� � '; · J \w� i :b��;� - 5 0 0  
- 8 0  
P - 9 0 
( 0 8 M J _ 1 0 0  
- 1 1  0 
H f 
( N T )  2 0 0  
0 
CNR = 1  
- 3  f O B  l - 4  
U T 
�-v-.�...__"'"f .. �-..,....... ... .,..,......_,_ .. .,,.�.,·"'..;_,..,.' ....... . .. 
-:\ 
' . .,,...,:,,\/ ._.,.....--"""-1·....._......____..\,, .,. _  ..,._..-,:,,._._--+---.... ......... --..-... �� 







. .,�""'.:.:..i..--;;,";\ll'd":'111�-�·;.,'t'�·.�=ct"" .. .;:,.






' .. >t.;·�N:_...�' 
\ .. · .�.: 
'""'�--,,=---" "".,.s.,.,,,J"··''� 
1 9 2 0  2 1 2 2  2 3  0 2 3 4 5 
F ig .  2 (4 3) 
